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Executive  Office  of  the  President 

National  RESorRCES  Planning  Board 

Washington,  D.  C. 

October  29,  1942. 
The  President 

The  White  House 

Mt  Dear  Mr.  President: 

We  have  the  honor  to  transmit  herewith  a  report  on  "Piibhc  Works  and  Rural  Land 
Use,"  prepared  by  our  Land  Committee  with  the  assistance  of  manj-  Federal  agencies. 
This  report  presents  a  revised  statement  of  the  objectives  and  criteria  for  public  imder- 
takings  to  conserve  and  improve  our  rural  land  resources.  It  supplements  and  brings 
up  to  date  the  materials  on  this  subject  in  the  Report  of  the  National  Resovu-ces  Board 
for  1934. 

Although  the  statement  is  not  primarily  concerned  with  public  land  acquisition, 
it  does  contain  a  discussion  of  public  land  acquisition  as  one  of  the  effective  tools  for 
facilitating  land-use  adjustment.  It  is  noted,  for  example,  that  of  the  1,900,000,000 
acres  of  land  in  Continental  United  States  415,000,000  acres  are  classified  as  crop  land, 
of  tliis  crop  land  total  339,000,000  acres  or  82  percent  is  suitable  for  cultivation  under 
appropriate  soU  conservation  practices,  and  the  remaining  76,000,000  acres  are  classified 
as  land  which  could  not  be  cultivated  safely  and  profitably  under  normal  prices.  Our 
policy  with  respect  to  rm-al  public  works  must  therefore  take  mto  account  the  following: 

1.  Promotion  of  those  public  works  and  undertakings  requu-ed  to  conserve  and 

improve  crop  lands  suitable  for  cultivation,  forest  lands,  and  range  lands. 

2.  Public  acquisition  of  submarginal  crop  lands  and  their  conversion  to  more 

suitable  land  uses. 
The  importance  of  this  statement  at  this  time  lies  in  the  clear  indication  which  it 
provides  of  the  needs  and  possibilities  for  activity  after  the  war  to  develop  these  basic 
resources.    We  hope  the  report  may  stimulate  the  preparation  now  of  plans  for  rural 
works  of  tested  merit  which  can  be  undertaken  when  the  war  is  won. 
Sincerely  yours, 

Frederic  A.  Del.^no,  Chairman 
Charles  E.  Merriam 
George  F.  Yantis 
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FOREWORD 


The  National  Resources  Planning  Board  and  its 
predecessors  have  given  special  attention  to  the  prob- 
lems of  development  of  our  land  resources.  In  the 
report  of  the  National  Resources  Board  of  1934,  a  re- 
view of  the  major  land  requirements  and  land  resources 
led  to  recommendations  for  new  policies  and  programs 
of  adjustment  in  rural  land  use  and  improvement. 
The  supplementary  reports  of  the  Land  Committee  at 
that  time  provided  a  summarj-  of  the  situation  in 
each  major  field  of  land  use  with  proposed  policies  for 
functional  adjustment  and  development. 

Following  the  merging  of  the  functions  of  the  Fed- 
eral Employment  Stabilization  Office  and  the  National 
Resources  Committee  when  the  National  Resources 
Planning  Board  was  established  in  the  Executive  Office 
of  the  President  on  July  1,  1939,  it  became  the  duty 
of  the  Land  Committee  to  assist  the  Board  in  develop- 
ment of  the  6-year  program  of  public  works  by  review- 
ing public  works  projects  proposals  for  conservation 
and  development  of  rural  lands. 

The  first  step  in  developing  a  review  procedure  was 
the  preparation  of  a  general  statement  of  policy  for 
rural  land  protection  and  development.  That  state- 
ment, entitled  "Land  Development  Policies,"  appeared 
in  the  January  1941  report  of  the  National  Resources 
Planning  Board,  "Development  of  Resources  and  Sta- 
bilization of  Employment  in  the  United  States."  The 
policy  statement  outlined  the  place  of  a  public  works 
program  on  the  land  in  the  general  economic  program 
of  the  Nation,  set  forth  a  skeleton  outline  of  public 
works  for  rural  lands,  and  laid  down  general  prin- 
ciples for  evaluating  individual  public  works  projects 
on  the  land. 

Tills  report.  "Public  Works  and  Rural  Land  Use," 
is  the  result  of  the  second  step  in  development  of  a 
review  procedure,  the  preparation  of  general  plans  for 
public  works  on  various  types  of  land  and  of  evalua- 
tion principles  for  specific  types  of  works  projects. 
The  report  consists  of  statements  on  public  works  in 
relation  to  the  use  of  land  for  agriculture,  grazing, 
forestry,  wildlife,  and  recreation.  The  statements  were 
prepared  by  committees  of  technicians  in  the  Depart- 
ment of  Agriculture,  and  the  Department  of  the  In- 
terior, under  the  direction  of  the  Evaluation  Subcom- 


mittee of  the  Land  Committee,  with  the  assistance  of 
John  B.  Bennett,  Secretary  of  the  Land  Committee. 
The  members  of  the  Evaluation  Subcommittee  were 
Charles  A.  Lory,  President  Emeritus,  Colorado  State 
College  of  Agriculture,  Chairman ;  Lee  Muck,  Assistant 
to  Secretary  in  Charge  of  Land  Utilization,  Department 
of  the  Interior;  and  Julius  T.  Wendzel,  in  charge  of 
Interdepartmental  Coordination,  Office  of  Land  Use 
Coordination,  Department  of  Agriculture. 

Although  forming  a  part  of  a  joint  effort,  each  state- 
ment is  fairly  complete  in  itself.  Each  outlines  the 
general  objectives  of  the  program  of  land  conservation, 
development,  and  economic  use  of  land  resources  in  the 
particular  field  covered,  indicates  the  types  of  public 
works  which  contribute  toward  the  accomplishment 
of  this  program,  and  sets  forth  certain  criteria  for 
evaluating  individual  works  projects  of  various  types. 
In  some  instances  the  apparent  quantitative  needs  for 
public  works  of  certain  types  are  indicated. 

The  statements  contain  information  which  shoidd  be 
valuable  to  agencies  engaged  in  plaiming  and  con- 
struction of  public  works  on  rural  lands,  in  their  prep- 
aration of  preliminary  plans  for  public  works  projects. 
They  also  should  be  useful  to  local.  State,  and  regional 
planning  agencies  which,  although  not  themselves  en- 
gaged in  construction,  are  interested  in  seeing  that 
specific  public  works  projects  in  their  areas  are  in  ac- 
cord with  broad  programs  of  development.  Finally, 
they  should  provide  a  background  for  the  review  of 
public  works  proposals  by  the  Board,  the  Bureau  of 
the  Budget  and  appropriation  committees  of  the 
Congress. 

Preparation  of  the  statements  was  begun  more  than 
a  year  ago,  before  defense  production  had  reached 
a  level  high  enough  to  curtail  civilian  public  works 
appreciably.  The  current  war  effort  requires  the  prac- 
tical suspension  of  many  of  the  works  programs  out- 
lined in  these  statements,  but  it  is  now  all  the  more 
desirable  that  the  planning  of  these  programs  should 
go  forward,  so  that  public  works  on  rural  lands  may 
make  their  proper  contribution  to  improvement  of  our 
resources,  increases  in  the  standards  of  rural  living, 
and  maintenance  of  full  employment  during  the  post- 
war period. 


PART    I  — PUBLIC    WORKS    AND    AGRICULTURAL    LAND' 
L    OBJECTIVES,    SITUATION,    AND    SETTING 


The  Natioivs  land — soil,  water,  and  other  resources — 
exists  for  its  people.  Public  works  and  activities  affect- 
ing the  soil  and  water  resources  essential  to  agriculture 
must  have  as  their  first  objective  meeting  the  needs 
of  people  for  food,  fiber,  and  other  products  of  the  farm, 
and  meeting  these  needs  adequately,  and  with  stability. 
Agriculture  must  make  such  provision  for  all  persons, 
rich  or  poor,  rural  or  urban.  Agriculture  must  provide 
what  people  want  as  well  as  the  amount  they  want; 
hence  both  the  rate  and  nature  of  agricultural  produc- 
tion must  be  tuned  to  consumption  needs  and  de- 
mands, and  agricultural  land  use  must,  in  turn,  be 
adapted  to  production  requirements.' 

Consumption  Requirements  Increasing 

A  stud}-  of  the  situation  and  outlook  with  respect 
to  the  need  for  farm  products  as  compared  to  the  supply 
and  productive  capacity  of  the  land  upon  which  such 
products  must  be  produced  leaves  no  doubt  that  a  goal 
of  high-level  consumption  for  all  requires  major  em- 
phasis on  the  rehabilitation,  conservation,  and  develop- 
ment of  land  for  agricultural  use.  At  this  particular 
time,  the  United  States  is  engaged  in  a  tremendous 
world  war  in  which  food  and  more  food  are  of  extreme 
importance  both  in  conducting  the  war  and  in  post-war 
reconstruction.  There  is  now  under  way  a  vast  "Food 
for  Freedom"  program  in  which  every  effort  is  being 
exerted  to  increase  the  production  of  needed  foods  for 
America  and  her  allies.    Consideration  of  longer-range 


» This  statemeDt  was  prepared  under  the  direction  of  Julius  T. 
Wendzel,  formerly  of  the  Office  of  Land  Use  Coordination,  Department 
of  Agriculture.  Contributions  were  made  by  W.  R.  Nelson  and  G.  W. 
Lineweaver.  of  the  Bureau  of  Reclamation  ;  E.  G.  Arnold  and  P.  L. 
Slagsvold,  Farm  Security  Administration  :  M.  H.  Cohee,  T.  D.  Johnson, 
and  L.  A.  Jones  of  the  Soil  Conservation  Service  ;  Robert  Beale,  of  the 
Rural  Electrification  Administration ;  J.  J.  Haggerty,  of  the  Bureau 
of  Agricultural  Economics :  and  Robert  Fraze,  of  the  Office  of  Land  Use 
Coordination.  Materials  for  the  section  on  Rural  Housing  were  de- 
veloped by  an  interbureau  committee  on  rural  housing  and  post-war 
planning  in  the  Department  of  Agriculture. 

^  For  these  purposes  agricultural  land  may  be  said  to  comprise  all  of 
the  cropland  and  all  of  the  open  (nonwoodland)  pasture,  which  in 
general  is  intensive  in  use  and  will  carry  more  than  one  animal  unit 
for  each  10  acres.  In  the  eastern,  southern,  and  midwestern  areas 
of  the  United  States  east  of  the  Great  Plains,  it  comprises  the  cropland 
and  all  of  the  open  pastures  on  farms.  In  the  arid  and  semiarid  areas 
of  the  Great  Plains.  Mountain,  and  Western  States,  it  comprises  all 
of  the  land  used  either  for  crops  or  intensive  pastures  on  the  farms 
and  ranches.  It  comprises  no  land  which  could  be  classed  as  woodland, 
whether  used  for  pasture  or  range.  This  narrow  definition  and  treat- 
ment of  agricultural  land  is  justified  by  the  fact  that  other  papers 
in  the  series,  of  which  this  is  a  part,  treat  of  range  land  and  forest 
land.  For  proper  perspective  this  statement  should  be  read  in  connec- 
tion with  the  others  in  the  series  and  also  with  reference  to  the  general 
statement  on  "Land  Development  Policies"  in  Part  III  of  the  National 
Resources  Planning  Board  Report  of  January  1941. 


factors  suggests  that  American  agriculture  must  also 
plan  to  meet  a  continuous  demand  for  farm  products 
well  above  that  for  recent  years. 

In  estimating  the  needs  for  agricultural  land  during 
the  next  20  years  or  so,  two  factors  must  be  kept  in 
mind :  (1)  the  probable  demand  for  farm  products,  and 
(2)  the  peculiar  nature  of  agriculture  as  a  mechanism 
to  supply  farm  products. 

Stating  the  need  for  farm  land  purely  in  terms  of 
the  number  of  people  to  be  fed,  clothed,  and  sheltered, 
it  must  be  concluded  that  the  agricultural  plant  will 
have  to  be  expanded.  Although  population  is  increas- 
ing at  a  much  smaller  rate  than  in  the  nineteenth  cen- 
tury and  a  stationary  or  even  declining  population  is  in 
sight  if  present  trends  in  the  net  reproduction  rate  con- 
tinue and  if  no  change  in  immigration  occurs,  estimates 
made  under  peacetime  conditions  indicate  that  we  may 
anticipate  an  increase  in  population  of  15,000,000  to 
20,000,000  by  1960,  depending  upon  the  premise 
selected.^ 

In  addition  to  increased  numbei-s  to  be  fed,  clothed, 
and  sheltered,  the  accomplisment  of  the  goal  for  more 
adequate  nutrition  will  add  to  the  demand  for  food. 
To  a  considerable  extent  good  diets  can  be  realized  by 
consuming  the  right  kinds  of  food  rather  than  more 
food  but  some  increase  in  per  capita  volume  of  food 
consumed  will  be  necessary  if  we  are  to  have  adequate 
diets.  It  should  be  kept  in  mind,  however,  that  for  the 
past  40  years  the  trend  in  consumption  habits  of  the 
American  people  has  been  away  from  cereals,  beef,  and 
other  "land  using"  foods  to  fruits,  vegetables,  dairy, 
and  poultry  products  which  are  to  a  greater  extent 
''labor  consuming  crops."  In  other  words,  it  may  be 
possible  to  secure  "adequate  nutrition"  without  adding 
more  food-crop  and  pasture  acres  per  capita  to  our 
present  agricultural  plant.  The  possibilities  of  achiev- 
ing adequate  nutrition  will  depend  heavily  on  getting 
sufficient  purchasing  power  into  the  hands  of  the  lower 
income  groups.  There  is  reasonable  expectation  that 
this  will  be  achieved. 

The  demand  for  farm  products  for  the  next  two  dec- 
ades must  be  considered  in  two  stages:     (1)  the  de- 


'  With  the  impact  of  the  war  still  in  its  early  stages  it  Is  hazardous 
to  predict,  but  based  upon  the  trends  set  in  motion  during  the  last 
World  War  the  above  estimates  may  be  too  high.  Death  rates  of  men 
in  thoir  most  reproductive  years  may  reach  abnormal  heights  while 
birth  rates  decrease  just  as  abruptly  during  the  duration  of  a  war. 
The  recovery  of  birth  rates  after  the  war  cannot  restore  the  generations 
lost  during  the  duration  of  the  struggle. 
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mands  during  the  war,  (2)  the  demands  after  the  war. 
AVhile  the  war  lasts  extreme  efforts  will  have  to  be  made 
to  increase  agricultural  production  to  provide  food  for 
America  and  her  allies.  In  certain  lines,  this  will  mean 
an  over-expanded  plant,  similar  to  those  in  other  "war 
industries,"  which  will  have  to  be  reduced  drastically 
after  the  war  is  over. 

The  problem  of  estimating  exports  after  the  M^ar 
is  a  most  baffling  one.  In  1920,  6i  million  acres  were 
needed  to  fill  the  requirements  for  our  agricultural  ex- 
ports ;  this  figure  had  shrunk  to  18  millions  in  1934-3.5. 
The  1942  production  goals  for  agriculture  contemplate 
exports  involving  26  million  acres  which  about  equals 
the  1936^0  acreage.  Wliile  the  war  demands  will  sus- 
tain the  need  for  this  acreage  there  is  no  way  of  pre- 
dicting the  post-war  demands.  Devastated  and  hungry 
foreign  nations  will  no  doubt  be  in  dire  need  for  food, 
seeds,  and  work  stock,  but  will  also  be  deficient  in  buj'- 
ing  power.  A  successful  peace  embodying  a  "rational 
trade  policy"  might  give  permanence  to  a  somewhat 
higher  volume  of  exports.  On  the  other  hand,  should 
a  "rational  trade  policy"  involve  a  lowering  of  our 
tariff  walls  against  Canadian,  and  Latin  American 
farm  products,  it  could  easily  neutralize  the  favorable 
features  of  such  a  policy.  Admitting  Cuban  and  Puerto 
Eican  sugar,  for  instance,  on  a  more  liberal  basis  would 
directly  affect  American  cane  and  beet  sugar  producers. 

Another  uncertain  but  "bullish"  factor  in  the  demand 
for  farm  products  is  the  probable  increase  in  industrial 
uses  for  raw  materials  from  the  farm.  Tending  to 
offset  this  is  the  continued  mechanization  of  agricul- 
ture. During  1915-39  motor  equipment  displaced  10 
million  horses  and  mules  and  thereby  released  the  prod- 
ucts of  30  million  acres  of  cropland  and  15  million 
acres  of  pasture  to  produce  food  for  human  consump- 
tion. In  general,  the  long  range  outlook  is  for  a  level 
of  demand  for  agricultural  products  above  that  for 
recent  years. 

The  Source  of  Future  Farm  Products 

Given  a  certain  demand  for  more  food  and  fibers, 
how  can  this  demand  be  met  ?  In  answering  this  ques- 
tion the  unique  characteristics  of  agriculture  as  an  in- 
dustry become  apparent.  In  some  ways  it  can  be  com- 
pared with  manufacturing  but  in  other  ways  it  has 
distinct  features  of  its  own.  The  increased  future 
demand  for  shoes  can  be  met  by  running  the  present 
factories  in  two  or  three  shifts  instead  of  one  8-hour 
shift  or  by  adding  new  factories,  or  both.  Perhaps 
production  could  be  speeded  up  by  substituting  new 
and  more  efficient  machines  for  outmoded  equipment 
and  placing  factories  under  better  management.  The 
same  holds  for  agriculture.  The  additional  farm  prod- 
ucts needed  for  the  subsistence  of  the  anticipated 
15.000,000  to  20,000,000  people  can  come  from  the  land 


already  in  farms  by  intensifying  the  use  of  the  land,  by 
better  equipment  and  more  efficient  management,  or 
it  can  come  by  adding  new  farms  through  reclamation 
and  settlement. 

The  limitations  to  expanding  agricultural  production 
on  existing  acres  will  be  the  increased  cost  of  intensi- 
fication and  the  ability  of  farmers  to  "step  up"  manage- 
ment. It  is  important  to  remember  that  the  efforts 
of  the  agricultural  experiment  stations  and  colleges 
have  always  been  directed  toward  more  efficient  produc- 
tion. Agriculture  is  constantly  improving  its  tech- 
niques and  more  people  can  be  sustained  on  the  present 
acreage  than  at  any  time  in  our  history.  Pasture  im- 
pro^■ement,  new  varieties  of  crops,  such  as  hybrid  corn, 
better  feeding  methods,  fertilization,  and  other  prac- 
tices have  increased  the  yield  per  acre  and  per  farmer. 

It  is  possible  to  add  to  agricultural  production  with- 
out increasing  the  total  acreage  in  farms  by  better  farm 
management.  Those  engaged  in  farm  management  re- 
search and  extension  feel  that  most  of  their  work  has 
been  with  a  small  upper  group  who  have  readily 
adopted  successful  farm  management  practices.  Agri- 
cultural production  can  be  increased  and  the  income  of 
farmers  increased  as  fast  as  the  other  two-thirds  can 
be  "reached"  and  taught  the  principles  of  good  farm 
management.  This  cannot  be  a  rapid  process  but  should 
not  be  omitted  from  consideration. 

Another  source  of  additional  food  products  is  the 
better  use  of  the  land  within  the  present  farms  and  the 
shifting  of  land  from  lower  to  higher  land  uses.  It  is 
not  alwaj's  realized  that  the  process  of  farm  making  is 
still  going  on.  The  1925  census  reported  that  over  4 
million  acres  of  land  has  been  cleared  and  made  suit- 
able for  crops  between  1920  and  1925,  almost  a  million 
acres  per  year,  at  a  time  when  agriculture  was  not  pros- 
perous and  the  only  period  in  our  history  when  the 
total  acreage  of  land  in  farms  had  decreased  (by  32 
million  acres  in  fact).  According  to  the  1920  census 
there  were  almost  40,000,000  acres  of  land  "within  the 
line  fence"  needing  drainage,  most  of  which  could  be 
reclaimed  by  the  farmer  without  drainage-district 
organization.  Furthermore,  shifts  from  pasture  to 
plowland  are  constantly  being  made. 

If  the  production  on  existing  farms  is  to  be  increased 
substantially,  however,  the  ever-present  depletion  of 
the  soil  by  cropping,  leaching,  and  erosion  must  be 
checked.  This  offers  a  real  challenge  to  our  farmers 
and  the  Nation  and  is  one  of  the  most  fruitful  places 
for  the  use  of  public  works. 

The  second  method  of  increasing  agricultural  pro- 
duction is  by  adding  more  land  to  farms;  to  a  degree 
land  is  now  being  brought  into  use  naturally  without 
public  assistance.  The  birth  rate  on  farms  always  has 
been  greater  than  that  needed  to  maintain  the  existing 
faiin  population  and.  while  there  usually  is  a  heavy 
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migration  of  farm  population  to  the  towns  and  cities, 
during  recent  years  there  has  been  a  large  excess  "dam- 
med up"  on  farms.  Added  to  these  are  the  city  persons 
who  move  in  a  constant  stream  to  the  farms,  especially 
during  years  of  industrial  depression.  All  of  these 
people  are  seeking  additional  land  from  which  they 
may  secure  a  living,  as  are  those  former  tenants  and 
sharecroppers  who  have  been  displaced  through  Gov- 
ernment crop-control  programs  and  increasing  mechan- 
ization. 

Although  this  constant  tendency  to  bring  more  land 
into  agricultural  use  will  automatically  help  to  supply 
the  needed  food  for  an  increased  population,  without 
public  guidance  or  assistance  this  effort  may  produce 
conditions  which  many  of  the  past  land  programs  have 
tried  to  correct.  With  limited  resources,  many  of  the 
new  farmers  settle  on  inferior  land  and  become  relief 
cases,  or  overtax  the  local  schools  and  other  public  facil- 
ities of  financially  weak  areas.  Public  guidance  is 
needed  to  avoid  settlement  on  land  too  poor  to  support 
its  cultivators;  public  works  are  needed  to  provide 
adequate  settlement  opportunities  for  a  considerable 
number  of  rural  families  which  can  make  their  most 
effective  contribution  to  the  Nation's  production  by 
remaining  on  farms. 

In  this  connection,  however,  it  is  important  to  recog- 
nize that  an  increased  demand  for  agricultural  products 
does  not  require  that  more  people  engage  in  farming. 
While  such  an  increased  demand,  as  has  been  pointed 
out,  will  require  either  more  agricultural  land  or  an 
increase  in  the  p»roductivity  of  the  present  acreage,  or 
both,  it  must  not  be  interpreted  as  the  foundation  for  a 
wholesale  back-to-the-f  arm  movement  in  post-war  years. 
After  the  war,  large  numbers  of  men  will  be  released 
from  war  industries  and  the  armed  forces.  Agricul- 
ture must  expect  to  absorb  some  of  these.  It  should 
be  kept  in  mind,  however,  that  the  number  of  persons 
living  on  farms  prior  to  the  war  was  considerably  in 
excess  of  the  number  who  could  find  full  employment 
or  obtain  more  than  a  subsistence  income  there.  A  sound 
policy  for  the  post-war  j'ears  should  permit  an  absorp- 
tion by  the  economic  system  as  a  whole  of  additional 
workers  resulting  from  an  increase  in  population,  as 
well  as  of  those  released  from  war  duty.  To  accom- 
plish this,  nonagricultural  activities  will  have  to  pro- 
vide a  large  share  of  the  employment  opportunities. 

Planning  for  Maintenance  of 
Agricultural  Resources 

Careful  planning  and  determined  action,  both  public 
and  private,  are  necessary  to  restore,  maintain,  and  in- 
crease productivity  of  our  agricultural  land  resources. 
Many  lines  of  action  are  involved  in  accomplishing 
these  purposes,  and  a  major  problem  is  that  of  determin- 


ing the  part  that  each  of  several  measures  and  types  of 
activity  should  play  in  an  effective,  well-rounded 
program. 

To  a  large  extent  the  Nation  must  depend  upon 
private  individuals  for  the  action  needed  to  maintain 
and  develop  the  resource  base  necessary  to  the  per- 
manently high  level  of  production  which,  in  turn,  is 
necessary  to  a  permanently  high  level  of  consumption. 
This  being  true,  the  maintenance  of  an  adequate  and 
stable  income  for  farmers  and  workers  in  agriculture 
is  a  means  of  achieving  the  major  objective  of  pro- 
viding food  and  fiber  for  the  population  as  a  whole 
as  well  as  being  an  important  objective  in  itself.  The 
general  program  designed  to  achieve  the  major  goal 
must  provide  for  a  return  to  farmers  sufScieiit  to 
enable  them  to  have  adequate  income  for  living  after 
providing  for  the  maintenance  of  their  soil  resources. 
It  must  provide  sufficiently  profitable  opportunities  in 
farming  to  attract  capital,  labor,  and  capable  manage- 
ment for  the  development  of  the  agricultural  plant. 

A  large  and  stable  volume  of  employment  in  non- 
agricultural  activities  is  important  to  agricultural 
stability  as  well  as  to  the  stability  of  the  Nation  as  a 
whole,  and  it  too  is  dependent  largely  on  the  efforts 
of  private  enterprise.  The  development  of  high  and 
stable  levels  of  production  and  employment  in  the 
Nation  generally  should,  therefore,  form  an  important 
part  of  a  general  program  for  achieving  stability  in 
agriculture. 

Provision  of  Rural  Facilities 

The  provision  of  rural  facilities,  such  as  electrifica- 
tion, housing,  transportation,  marketing  facilities,  edu- 
cation, and  medical  care,  is  an  important  phase  of  pub- 
lic works  in  relation  to  agricultural  land  use.  Such 
facilities  affect  the  welfare  of  the  people  upon  whom 
the  Nation  must  depend  for  farm  products  and  the 
care  of  its  agricultural  land  resources,  and  the)-  influ- 
ence considerably  the  effectiveness  with  which  agri- 
cultural lands  are  utilized. 

General  Measures 

Public  effort  can  serve  to  supplement  the  efforts  of 
private  individuals  in  agriculture  through  various  gen- 
eral measures,  such  as  research,  education,  regulation, 
and  credit,  as  well  as  by  more  direct  assistance  and 
public  works.  Since  these  general  measures  are  not 
covered  in  detail  in  the  body  of  this  statement,  they 
may  be  mentioned  briefly'  at  this  point. 

Research  and  education  maj'  contribute  a  great  deal 
to  the  Nation's  capacity  to  restore,  maintain,  and  im- 
prove the  productivity  of  its  agricultural  plant.  The 
development  of  scientific  knowledge  and  its  application 
to   the  growing   of  crops,   feeding  of   livestock,  and 
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managing  of  land  may  go  a  long  way  toward  larger 
output  without  bringing  into  use  additional  land  and 
with  no  greater  input  of  labor  or  capital.  The  adop- 
tion of  soil  and  moisture  conserving  practices  and  of 
cropping  systems  that  conserve  fertility  tend  to  in- 
crease yields.  It  is  important  not  only  that  new 
knowledge  be  obtained  and  the  new  information  dis- 
seminated but  also  that  people  be  apprised  of  the 
social  benefits  of  land  conservation  and  development 
and  encouraged  to  plan  sympathetically  and  intelli- 
gently with  these  needs  in  mind.  The  efforts  of  the 
Agricultural  Extension  Service,  the  State  and  local 
land  use  j^lanning  committees,  the  Farm  Security  Ad- 
ministration, and  the  Soil  Conservation  Service  in 
transmitting  essential  information  and  giving  guid- 
ance to  farm  operators  are  highly  important  in  trans- 
lating the  results  of  research  into  practice. 

Kjiowledge  concerning  the  nature  of  our  soils  and 
their  adaptability  to  various  types  of  use  is  basic  to 
an  intelligent  plan  of  action  for  wise  use,  conservation, 
and  development  of  land  for  agriculture.  A  classifica- 
tion of  all  land  in  or  potentially  available  for  agri- 
culture, if  made  a  part  of  the  thinking  of  all  who 
guide  the  activities  on  agricultural  land  (private  op- 
erators as  well  as  public  personnel)  could  be  a  major 
step  toward  conserving  and  improving  the  productivity 
of  the  Nation's  agricultural  resource  base. 

Adequate  legislation  and  regulation  of  private  activ- 
ities on  or  relating  to  agricultural  land  can  do  much 
toward  the  stabilization  and  intelligent  use  of  land  for 
agricultural  purposes.  Rural  zoning  has  a  i^lace  in 
preventing  the  use  for  agriculture  of  land  so  poor  that 
it  can  be  used  for  that  purpose  only  by  exploiting  the 
land  or  exploiting  the  people  who  work  on  the  land. 
The  cooperative  regulation  of  use  by  soil  conservation 
districts  offers  a  significant  possibility  for  improving 
the  manner  in  which  the  resources  available  for  agri- 
culture are  used. 

Legislation  and  regulations  to  limit  speculation  are 
especial  I3'  important  in  connection  with  new  land  de- 
velojiment  and  settlement. 

An  outstanding  need  is  provision,  through  State 
legislation  or  otherwise,  for  improvement  of  tenure. 
Without  long-term,  written  leases  or  provision  for  re- 
imbursing a  tenant  for  long-time  improvements,  the 
odds  are  heavily  against  the  checking  of  soil  losses 
and  depletion  on  much  of  our  agricultural  land. 
Education  as  well  as  regulation  is  important  in  this 
connection. 

Stable  farm  ownership  is  a  prime  requisite  to  the 
effective  and  conservational  use  of  agricultural  land. 
The  provision  of  mortgage  credit  on  terms  which 
enable  capable  farm  workers  to  purchase  family-sized 
farms  and  enable  those  who  purchase  such  farms  to 


ride  out  the  bad  years  can  contribute  greatly  toward 
establishing  an  agricultural  system  conducive  to  the 
conservational  use  of  land.  The  provision  of  adequate 
shorter-term  credit  to  avoid  the  necessity  of  foregoing 
conservational  practices  from  time  to  time  is  also  im- 
portant to  conservational  farming.  Excessive  credit, 
based  on  excessive  appraisal  of  farm  values  and  repay- 
ment possibilities,  as  well  as  excessive  interest  rates, 
must  be  guarded  against;  for  these  result  in  burdens 
which  decrease  rather  than  increase  the  j^robabilities 
of  conservational  farming. 

Employment  Stabilization  and 
Resource  Development 

The  Nation  as  a  whole  is  interested  in  stability  of 
employment  and  economic  opportunity  as  well  as  in  the 
conservation  and  development  of  the  resource  base 
necessary  to  the  provision  of  farm  commodities  to  an 
increasing  population.  All  people  who  are  able  to 
work  should  have  an  ojaportunity  to  work  with  a  pros- 
pect of  receiving  a  return  sufficient  to  permit  satis- 
factory living.  Full  employment  of  "new"  workers 
as  well  as  of  the  workers  in  the  present  population  is 
involved. 

At  times  when  employment  opportunities  for  the 
Nation  as  a  whole  become  especially  low,  the  employ- 
ment aspects  of  public  works  related  to  agricultural 
land  become  especially  important.  Short-run  fluctua- 
tions in  employment,  whether  seasonal,  cyclical,  or  the 
result  of  special  disturbances  such  as  war,  present  a 
special  problem  in  employment  stabilization.  "With 
respect  to  short  periods  of  low  employment,  the  interest 
tends  to  be  focused  on  the  employment  involved  in  the 
doing  of  conservation  and  developmental  work; 
whereas,  from  the  longer-run  viewpoint,  the  interest  is 
primarily  in  the  added  productivity  and  permanent  em- 
ployment opportunities  that  result  from  its  doing.  The 
timing  rather  than  the  general  nature  of  public  works 
affecting  agricultural  land  use  will  tend  to  be  guided 
by  these  short-run  employment  stabilization  factors. 
Their  general  nature  and  extent  must  be  determined 
by  their  contribution  to  productive  capacity  as  a 
permanent  source  of  products  and  a  permanent  base 
for  employment. 

In  approacliing  the  problems  of  employment  stabil- 
ization and  resource  development  in  relation  to  agri- 
cultural land,  it  should  be  borne  in  mind  that  all 
agricultural  land-use  activities  must  be  related  area 
by  area  and  for  the  Nation  as  a  whole  to  other  types 
of  land  use,  such  as  forestry,  grazing,  recreation,  and 
wildlife  development,  and  to  the  associated  urban  and 
industrial  activities.  An  integrated  regional  approach, 
bolstered  bv  the  scientific  classification  of  all  lands. 
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both  urban  and  rural,  appears  to  be  an  ultimate  neces- 
sity if  true  perspective  is  to  be  had  with  respect  to 
public  works  affecting  agricultural  land  and  farm 
people. 

In  the  following  pages  activities  directly  in  the 
field  of  agricultural  land  use,  with  respect  to  which 
public  works  and  assistance  may  play  a  role,  will  be 
treated  under  two  main  groups:  (1)  Soil  conservation, 
erosion  prevention,  and  run-off  retardation,  and  (2) 
land  development  and  settlement.  Wliile  it  is  recog- 
nized that  rural  facilities  generally  are  closely  related 
to  the  conservation  and  development  of  resources,  only 
two  fields  will  be  discussed  in  this  paper;  namely  rural 


electrification  and  rural  housing.*  The  attempt  will  be 
to  present  briefly  the  setting,  nature,  and  program 
possibilities  in  these  several  fields,  and  to  indicate  such 
evaluation  principles  and  considerations  as  have  de- 
veloped to  date.  The  principles  here  set  forth  embody 
much  thought  by  both  specialists  familiar  with,  and 
generalists  interested  in,  these  fields,  but  they  must  be 
considered  as  first  attempts,  to  be  modified  by  further 
thought  and  actual  evaluation  experience. 


•The  selection  of  these  two  tor  treatment  in  no  way  implies  that  the 
Land  Committee  considers  them  more  important  than  other  facilities. 
Educational  facilities  in  rural  areas,  for  example,  are  believed  to  be 
of  basic  importance  in  relation  both  to  rural  living  and  adequate  care 
of  resources. 


SOIL    CONSERVATION,    EROSION    PREVENTION,    AND 
RUN-OFF    RETARDATION 


To  meet  the  objective  of  providing  a  high  level  of 
farm  products  for  the  Nation  as  a  whole,  we  must  be 
concerned  primarily  with  the  conservational  use  of 
land  rather  than  with  conservation  in  the  sense  of 
withholding  land  from  use  and  production.  If  our 
land  resources  are  to  provide  for  a  larger  population 
at  an  adequate  level,  the  deterioration  of  soil  resources 
must  be  checked  and  their  productivity  restored  with- 
out withholding  from  use  any  large  proportion  of  the 
acreage  now  in  agricultural  use. 

Background  and  Setting 

In  only  200  years  of  agricultm-e,  about  282,000,000 
acres  of  land  have  been  ruined  or  severely  impover- 
ished by  erosion  in  the  United  States  and  775,000,000 
acres  more  have  been  damaged  to  some  extent.  Thus 
in  less  than  7  generations,  over  half  of  the  land  area  of 
the  country  has  been  affected  by  soil  washing  and  blow- 
ing. Some  of  the  most  serious  injury  has  occurred  in 
the  last  50  years. 

The  damage  to  cropland  has  been  particularly  se- 
vere. Erosion  has  ruined  50  million  acres  of  formerly 
cultivated  land  and  has  seriously  reduced  the  produc- 
tivity of  another  50,000,000  acres. 

It  was  only  recently  realized  that  erosion  had  de- 
creased the  productivity  of  and  ruined  tremendous 
quantities  of  land  in  the  United  States.  Land  was 
easy  to  get  during  the  period  when  the  States  were  be- 
ing settled.  Vast  unoccupied  areas  lay  to  the  west, 
and  there  were  few,  if  any,  restrictions  on  acquisition 
and  transfer.  Any  man  who  wanted  a  farm  and  was 
willing  to  work  could  acquire  one.  Under  such  con- 
ditions it  was  natural  that  little  investment  of  effort 
or  money  was  made  in  safeguarding  a  resource  as 
abundant  as  land. 

The  soil  of  the  virgin  continent  responded  readily  to 
cultivation.  It  was  axiomatic  that  land  was  worthless 
except  for  the  crops  and  livestock  it  could  produce; 
so  forests  were  cleared  for  planting  and  prairies  were 
plowed  for  crops.  But  the  pioneers  failed  to  give 
enough  consideration  to  nature  in  planning  their  agri- 
cidture. 

Land  was  plowed  on  critical  slopes  where  it  would 
inevitably  wash  away  and  be  ruined.  Areas  were  cul- 
tivated where  there  was  insufficient  rainfall  to  main- 
tain crop  production  year  after  year  and  where  the 
dry,  unprotected  soil  was  bound  to  blow  when  the  first 
drought  came.  Crops  were  planted  on  soils  that  were 
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not  suited  to  crop  production,  and  every  rain  would 
cut  rills  and  gullies  in  the  fields. 

Quite  possibly  the  problem  of  soil  conservation  would 
not  have  received  such  attention  in  the  United  States 
as  it  has  in  recent  years  except  for  the  accumulating 
pressure  of  other  closely  related  problems  which 
brought  the  sul)ject  home  to  millions  wlio  had  never 
thought  of  it  before. 

The  dust  storms  which  blew  from  the  plowed-up 
grasslands  of  the  Great  Plains  over  the  Capitol  dome 
at  least  achieved  the  result  of  arousing  political  atten- 
tion. During  the  late  twenties  and  early  thirties, 
floods  on  many  American  rivers  became  acute,  causing 
great  suffering  to  city  populations;  it  was  realized,  as 
never  before,  that  the  slashing  of  forests  upstream  was 
partly  responsible.  The  swollen  muddy  waters  -were 
vivid  evidence  that  great  damage  had  also  been  done 
to  our  soil. 

Especially  important  was  the  economic  factor.  The 
agricultural  depression,  culminating  in  the  early  1930"s, 
was  of  deep-seated  and  complex  origin,  but  its  mani- 
festations were  clear  and  vivid — low  farm  prices,  low 
farm  income,  huge  surpluses  of  unwanted  crops,  great 
population  pressure  on  the  land  as  economic  oppor- 
tunities were  closed  in  the  cities.  The  movement  of 
population,  for  almost  the  first  time  in  a  century,  was 
reversed  as  city  unemployed  drifted  back  to  worn-out 
acres,  adding  to  the  backed-up  rural  population  which 
had  nowhere  to  go.  Dire  circumstances  forced  a  new 
evaluation  of  the  relation  of  the  farmer  to  the  land. 
There  was  little  new  land  to  clear  except  at  high  cost. 

The  erosion  problem  could  hardly  be  exaggerated. 
It  was  demonstrated  that  erosion  often  means  the  dif- 
ference between  marginal  fai-ming,  which  allows  the 
farmer  at  least  -to  break  even  on  his  operations,  and 
submarginal  farming,  which  affords  the  farmer  less 
than  a  subsistence  return.  It  was  shown  that  erosion 
was  not  limited  to  scattered  localities,  marked  by  deep 
gullies  and  other  land  scars,  but  that  the  process  was 
going  on  to  some  degree  on  almost  all  the  agricultural 
land  of  the  country,  often  so  slowly  and  so  uniformly 
that  the  whole  surface  of  a  field  was  gone  before  soil 
washing  was  noticed.  Indeed,  it  was  this  universal 
and  insidious  characteristic  that  made  erosion  such  a 
dangerous  enemy,  because  remedial  and  preventive 
measures  were  seldom  adopted  until  the  land  had  been 
permanently  damaged. 

When  the  searchlight  of  public  interest  was  focused 
on  soil  erosion,  it  was  revealed  as  a  primary  or  con- 
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tributing  cause  of  numerous  physical,  social,  and 
economic  ills.  Fields,  farms,  and  even  whole  com- 
munities had  been  abandoned  as  erosion  reduced  pro- 
ductivity of  the  land  below  the  marginal  point.  Loss 
of  tax  revenue,  loss  of  security  for  debts,  and  the 
undermining  of  health,  education,  and  morale  followed 
in  the  wake  of  severe  soil  washing  and  blowing.  Other 
products  of  erosion  were  silted  reservoirs,  navigation 
channels,  irrigation  and  drainage  works,  and  harbors. 
Water  rushing  unchecked  from  eroding  fields  contrib- 
uted to  the  frequency  and  intensity  of  floods  along 
many  streams.  Mud  and  silt  in  the  streams  affected 
fish  and  other  aquatic  life  adversely  and  damaged  pub- 
lic water  sj^stems.  Wherever  erosion  was  severe  and 
widespread,  it  combined  with  other  evils  to  produce 
social  and  economic  maladjustments,  often  of  grave 
consequence. 

The  first  public  efforts  toward  soil  conservation  were 
in  the  fields  of  research  and  education,  and  the  chief 
emphasis  was  laid  on  rotations  and  the  ajoplication  of 
fertilizer  rather  than  upon  the  avoidance  of  erosion. 

In  some  cases,  undoubtedly,  the  application  of  ferti- 
lizer made  jDossible  the  continued  cropping  of  lands 
after  sheet  erosion  had  removed  much  of  the  valuable 
topsoil. 

But  gradually  far-sighted  scientists  and  conserva- 
tionists began  to  point  out  the  association  of  soil  ero- 
sion with  other  problems  of  land  use  and  with 
economic  maladjustments.  Terraces  and  contour  fur- 
rows to  control  erosion  were  used  in  some  areas  many 
years  ago.  Research  stations  were  established  in  the 
Department  of  Agriculture  in  1929  to  study  the  causes 
and  cures  of  erosion  and  related  matters,  and  in  1933 
the  Soil  Erosion  Service,  operating  with  emergencj' 
funds,  was  set  up  in  the  Department  of  the  Interior. 

In  1934,  the  National  Resources  Planning  Board 
sponsored  a  reconnaissance  survey,  by  the  Soil  Erosion 
Service,  of  the  extent  of  soil  erosion  in  the  entire  Nation. 
A  trained  force  was  sent  into  every  county,  completing 
the  survey  in  2  months.  The  results  were  startling 
even  to  those  who  had  studied  the  problem  for  many 
years.  The  immensity  of  the  damage  exceeded  all 
previous  estimates.  This  survey  was  followed  by  the 
establishment  of  a  permanent  Federal  Soil  Conserva- 
tion Service,  with  authority  to  make  surveys,  conduct 
research  and  investigations  on  soil  erosion  and  its  con- 
trol, establish  demonstrations  of  erosion  control,  co- 
operate with  goveriunental  agencies,  private  gioups, 
and  individuals  in  conserving  soil  and  water  resources, 
and  inform  and  educate  the  public  about  soil  conserva- 
tion. 

Meanwhile,  however,  the  economic  problems  had  al- 
ready brought  about  national  action  of  another  kind. 
The  Agricultural  Adjustment  Act  of  1933,  whose  pri- 
mary purpose  was  to  relieve  immediately  the  pressure 


of  farm  surpluses  upon  farm  income,  provided  for 
reduction  in  acreage  of  certain  surplus  crops,  in  return 
for  Government  payments  to  the  cooperating  farmer. 
Many  of  these  were  the  intertilled  or  row  crops,  like 
cotton,  corn,  and  tobacco,  which  in  general  are  the  most 
soil-depleting.  Soil-depleting  crops  annually  were 
taken  out  of  cultivation  to  the  extent  of  some  30,000,000 
acres,  while  acreages  in  soil-conserving  crops,  like 
grasses  and  legumes,  were  greatly  increased.  Other 
lands,  while  not  planted  to  soil-improving  or  soil-con- 
serving crops,  M-ere  given  a  much-needed  rest. 

Early  in  1936  the  Agricultural  Adjustment  Act  was 
declared  unconstitutional  by  the  Supreme  Court  of  the 
United  States.  A  new  measure,  called  the  Soil  Conser- 
vation and  Domestic  Allotment  Act,  provided  among 
other  things  for  reduction  in  the  acreage  of  surplus 
farm  commodities— most  of  which  were  of  a  soil-de- 
pleting nature — and  for  increasing  the  use  of  cover 
crops,  contour  cultivation,  improved  rotations,  and 
other  soil-conservation  practices.  Provision  was  made 
for  payments  to  farmers  for  performing  conservation 
work  of  value  to  agi'iculture  and  to  the  Nation.  The 
conservation  pi'ovisions  accompan3'ing  production  ad- 
justment were  further  strengthened  by  the  act  of  1938, 
which  laid  still  gi'eater  emphasis  on  soil-building  prac- 
tices. Thus  soil  conservation  became  an  integral  and 
vital  part  of  agricultural  adjustment. 

On  many  farms  in  America  erosion  had  gone  too 
far  to  be  checked  by  the  farmer  without  technical  aid. 
On  many  other  farms,  the  soil  could  be  conserved  only 
by  plans  laid  out  and  followed  intensively  for  years 
ahead.  The  possibilities  of  intensive  operations  were 
first  developed  in  demonstrational  areas,  representative 
of  larger  farming  regions  with  similar  characteristics. 
Beginning  around  1937  the  Department  of  Agriculture 
through  the  leadership  of  the  Soil  Conservation  Service 
began  to  concentrate  its  activities  more  and  more  in 
farmer-organized  and  farmer-operated  soil-conserva- 
tion districts.  These  districts  are  legal  subdivisions  of 
States  set  up  under  the  terms  of  special  State  laws 
and  governed  entirely  by  the  farmers  living  within 
their  boundaries.  The  districts,  as  local  entities,  have 
the  authority  to  enter  into  agreements  with  the  Depart- 
ment of  Agriculture  and  with  any  other  agency  of 
government — Federal,  State,  or  local — for  assistance  in 
carrying  out  conservation  operations  on  farm  land. 

Practically  all  these  districts  are  being  assisted  by 
the  Department  of  Agriculture  and  many  of  them  by 
State  and  local  governments.  Assistance  by  the  De- 
partment of  Agriculture  usually  consists  of  technical 
and  other  assistance  in  tlie  preparation  and  applica- 
tion of  farm-conservation  plans.  As  far  as  possible, 
each  farm  is  treated  as  a  imit  and  a  long-range  plan 
is  made  which  recognizes  both  economic  and  physical 
factors.     Before  making  the  land-use  plan,  based  upon 
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soil-conservation  surveys  recognizing  soil  type,  slope, 
degree  of  erosion,  and  separate  treatment,  the  land  is 
classified  as  to  its  proper  uses  from  the  standpoint  of 
soil  maintenance  and  erosion  control. 

In  1936  Congi-ess  recognized  that  a  complete  pro- 
gram of  flood  control  required  vratershed  treatment  as 
well  as  dikes,  levees,  and  major  structures.  The  Omni- 
bus Flood  Control  Act  of  that  year  provided  that  in 
the  future  the  Department  of  Agriculture  should  have 
charge  of  watershed  treatment  for  conservation  of 
water,  and  for  retarding  run-off  to  help  protect  down- 
stream lands  from  flooding  and  siltation.  Where 
rapid  run-off  tends  to  do  serious  damage  to  lands  be- 
low, even  more  intensive  and  often  additional  types 
of  land  treatment  and  structures  are  necessary  on 
upstream  lands  and  areas. 

The  soil  conservation  measures  related  to  production 
adjustment  contribute  in  substantial  degree  to  nearly 
all  crop  and  intensive  pasture  land  in  the  United 
States.  A  more  intensive  apj^roach  is  required  for  the 
purpose  of  arresting  decline  on  the  more  rapidly  de- 
t-eriorating  lands  of  the  country,  which  include  a  lesser 
but  still  large  proportion  of  all  crop  and  intensive 
pasture  land.  A  very  intensive  approach  is  required 
where  serious  flood  damages  resvdting  from  excessive 
run-off  and  erosion  accompany  damages  to  upstream 
lands. 

It  is  hoped  that  ultimately  there  will  be  conserva- 
tional  management  of  all  lands,  public  and  private, 
including  treatment  of  such  character  and  intensity  as 
varying  conditions  demand  and  the  eventual  use  of  all 
land  in  accordance  with  its  needs  and  adaptabilities. 

In  order  to  accomplish  this  aim,  it  will  be  necessary 
to  enlist  the  active  cooperation  of  all  users  of  land 
upon  which  there  is  any  need  for  conservation.  Tliis, 
in  turn,  will  require  the  help  of  many  agencies  of  gov- 
ernment— Federal,  State,  and  local — as  well  as  that  of 
all  institutions,  groups,  and  individuals  who  play  a 
part  in  molding  public  attitudes  and  action.  Every 
effort  must  be  made  to  encourage  the  organization 
among  and  by  farmers  themselves  of  local  agencies  for 
the  purpose  of  carrying  conservation  directly  to  the 
land. 

It  must  further  be  realized  that  soil  conservation  is 
intimately  related  to  broader  activities.  It  can  be 
accomplished  only  as  parallel  endeavors  succeed.  Edu- 
cation concerning  good  conservation  practices,  effective 
land  use  regulations,  provisions  for  satisfactory  tenure, 
provision  of  adequate  credit,  assurance  of  stable  farm 
prices,  and  an  adequate  market  for  farm  products,  are 
all  important  phases  of  a  composite  program  of  which 
soil  conservation  must  be  a  part. 

Soil  conservation,  erosion  prevention,  and  run-off 
retardation  activities  represent  one  major  avenue  for 


maintaining  and  improving  the  Nation's  agricultural 
productive  capacity  and  resource  base — one  major 
avenue  for  meeting  the  increasing  consumption  needs 
that  appear  to  lie  ahead. 

A  Potential  Program 

A  rough  indication  of  the  possible  magnitudes  of  a 
program  for  soil  conservation,  erosion  control,  and 
run-off  retardation  can  be  obtained  from  data  presented 
in  the  1938  Yearbook  of  Agriculture  and  supplemented 
by  recent  inventories  by  the  Department's  Soil  Con- 
sei'vation  Service. 

In  a  1938  Yearbook^  article,  there  are  given  the 
results  of  a  Nation-wide  appraisal  by  Federal  and 
State  agricultural  woi-kers  concerning  the  amount  of 
land  in  the  United  States  suitable  for  cultivation  from 
the  standpoint  of  erosion  and  soil  losses.  It  is  stated 
that: 

The  objective  was  of  a  twofold  nature — (1)  to  determine  the 
amount  of  land  in  the  United  States,  exclusive  of  possessions 
and  territories,  that  is  suitable  for  cultivation  under  prevailing 
price  levels  during  the  period  1921  to  1936  and  is  not  subject 
to  erosion  injury  under  present  methods  of  farming,  and  (2) 
to  determine  the  amount  of  land  that  would  be  suitable  for 
cultivation,  assuming  the  same  price  levels,  without  erosion 
injury,  if  the  best  farming  practices  and  erosion  control  meth- 
ods were  put  into  effect.  In  making  the  estimates,  it  was 
assumed  that  price  levels  for  farm  crops  and  livestock  and 
costs  of  production  would  be  about  the  same  as  those  prevailing 
during  the  period  1921  to  1936.' 

The  1935  census  of  agriculture  gave  the  cropland 
area  of  the  United  States,  including  "crop  failures" 
and  "cropland  idle  or  fallow"  as  415,000,000  acres.  Of 
this,  the  Yearbook  estimates  indicated  that  161,000,000, 
or  about  39  percent,  could  be  expected  to  yield  satis- 
factory returns  and  be  cultivated  safely  imder  practices 
then  current.  "This  area  would  include  those  soil  types 
that  are  not  susceptible  to  appreciable  erosion,  the 
smooth  portion  of  other  soil  types  and  that  soil  whereon 
good  rotations  and  other  practices  are  providing  ero- 
sion preventives."  The  remaining  01  percent  of  the 
cropland,  or  254,000,000  acres,  was  indicated  as  un- 
suited  to  cultivation  under  current  practices  and  the 
price  levels  assumed.  It  was  indicated,  however,  that 
178,000,000,  out  of  the  254,000,000  acres,  could  be  safely 
cultivated  and  would  give  adequate  returns  at  price 
levels  assumed  if  good  soil  conservation  and  farm  man- 
agement practices  were  followed.  It  was  thus  indi- 
cated that  a  total  of  339,000,000  acres,  or  82  percent 
of  all  cropland,  were  suitable  for  cultivation  with 
ap2)ropriate  practices  and  would  yield  adequate  re- 
turns at  the  price  levels  assumed. 


1  See   .irticle    by   E.   J.    Utz,   Charles   E.    Kellogg,   E.    H.   Reed, 
Stallings,  and  E.  N.  Munns,  pages  84-110. 

2  Ibid,  pages  92-94. 
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Another  76,000,000  acres,  or  18  percent  of  all  crop- 
land, were  described  as  land  which  could  not  both 
safely  and  profitably  be  cultivated  at  1921-36  price 
levels. 

Many  types  of  practices  may  be  incorporated  into 
the  normal  cropping  and  land  handling  practices  car- 
ried on  hy  individual  farmers  without  any  material 
additional  input  of  labor  or  equipment  cost  above  the 
normal  farm  operating  outlays.  The  only  cost,  there- 
fore, associated  with  such  practices  is  the  cost  of  techni- 
cal services  in  instructing  and  demonstrating  to  the 
farmers  how  to  carry  on  the  operations.  Such  practices 
may  be  exemplified  by  good  crop  rotations,  strip  crop- 
ping, green  manuring,  use  of  crop  residues,  use  of  sea- 
sonal cover  crops,  etc.  For  purposes  of  perspective 
concerning  the  magnitude  of  a  program,  it  may  be 
assumed  that  on  the  best  161,000,000  acres  of  cropland 
such  practices  will  be  applied  and  that  only  technical 
assistance  is  required. 

Such  practices  are  also  an  essential  part  of  a  well- 
rounded  program  of  conservation  and  run-off  retarda- 
tion on  the  remaining  cropland ;  but  on  this,  additional 
practices  are  necessary  which  require  substantial  inputs 
for  labor  and  materials  outside  of  the  normal  farm  oper- 
ating outlays.  Planting  materials,  suitable  equipment, 
and  appreciable  amounts  of  labor  are  necessai-y  for  the 
installation  of  such  practices,  a  considerable  part  of 
which  must  be  made  available  from  off-farm  sources 
even  if  the  farmer  financially  is  able  to  pay  for  such 
facilities.  In  many  major  agricultural  areas,  such  prac- 
tices are  needed  upon  lands  operated  by  farmers  whose 
economic  circumstances  are  such  that  they  have  little 
or  no  resources  from  which  to  make  such  expenditures. 
These  t3'pes  of  practices  would  bulk  large  in  a  rural 
works  program  for  this  field. 

An  effective  program  of  erosion  control  and  run-off 
retardation  in  any  area  or  upon  any  farm  involves 
the  adoption  of  a  carefully  devised  and  comprehensive 
plan  of  land  use  and  land  treatment.  This  calls  for 
mapping  individual  farms,  working  out  coordinated 
jjlans  for  the  application  of  conservation  measures,  and 
exercise  of  extreme  care  based  upon  definite  technical 
knowledge  in  the  execution  of  those  plans.  It  is  essen- 
tial, therefore,  that  adequate  technical  supervision  be 
provided  in  all  phases  of  the  work. 

Aside  from  the  technical  supervision  necessary,  ex- 
perience has  shown  that  the  public  provision  of  other 
facilities,  in  the  form  of  materials,  equipment,  and  labor, 
is  often  necessary.  Various  types  of  equipment  not 
available  locally  may  be  needed  in  many  areas  in  order 
to  assist  farmers  in  carrying  out  the  installation  of 
erosion  control  and  run-off  retardation  practices.  Such 
equipment,  for  example,  may  be  used  for  contour  fur- 
rowing, listing,  terracing,  gully  filling  and  planting, 
construction  of  small  dams,  etc.     Likewise,  many  of 


the  needed  practices  involve  such  amounts  and  types 
of  labor  that  the  farmer  and  his  family  and  help  can 
either  not  supply  it  at  all  or  only  over  such  a  long 
period  of  time  that  soil  deterioration  will  not  be  halted 
in  time  to  save  the  land. 

The  rate  at  which  a  soil  conservation  program  is 
carried  forward  is  a  factor  in  determining  the  amount 
of  contribution  that  can  be  made  by  an  individual  farm 
owner  or  operator  toward  the  application  of  conserva- 
tion practices  upon  his  land.  In  view  of  the  fact  that  the 
farmers  normally  have  surplus  labor  and  capital  avail- 
able only  in  small  amounts  currently,  they  are  able,  with- 
out aid,  to  add  to  their  capital  improvements,  such  as 
the  installation  of  certain  conservation  practices,  only 
slowly.  Therefore,  the  shorter  the  time  necessary  to 
have  conservation  practices  installed,  the  smaller  the 
proportion  of  the  costs  of  such  practices  which  can  be 
borne  by  the  farmers  themselves.  Many  critical  areas 
in  the  United  States,  however,  must  have  conservation 
practices  installed  quickly  in  order  to  prevent  complete 
abandonment  of  farm  land  for  crop  and  pasture  pur- 
poses and  the  complete  economic  collapse  of  the  area. 
Such  areas  have  already  gone  a  long  way  downhill. 
It  is  of  major  importance  that,  where  possible,  the  agri- 
cultural resources  of  such  areas  be  stabilized  and  reha- 
bilitated. 

Intensive-use  Pasture  Lands 

The  acreage  of  intensive-use  pasture  lands  in  the 
United  States  is  difficult  to  estimate.  Kough  data  sug- 
gest it  to  be  approximately  175,000,000  acres.  From  the 
standpoint  of  land  productivity,  much  of  such  pasture 
lands  compares  favorably  with  cropland  and  in  many 
areas  is  very  intensive  in  use.  In  the  subhumid  and 
humid  areas  of  the  country  pasture  production  is  the 
foundation  upon  which  certain  major  farm  enterprises 
are  based.  The  productivity  of  such  pastures  deter- 
mines the  eventual  economic  stability  of  such  enter- 
prises, and  also  determines  the  earning  capacity  of  the 
landowners  and  operators  depending  upon  these  enter- 
prises for  a  livelihood. 

Traditional!}-,  farming  in  the  United  States  east  of 
the  Great  Plains  has  centered  around  crop  production, 
with  pasture  production  in  general  being  of  minor  con- 
sideration. The  result  has  been  widespread  neglect  of 
pasture  lands.  Lands  which  were  temporarily  or  per- 
manently stripped  of  their  productivity  through  soil- 
depleting  cropping  systems  and  soil  erosion,  were  left 
idle,  perhaps  eventually  to  become  pasture  land 
through  natural  seeding  processes.  Only  in  relatively 
recent  years  has  it  been  generally  realized  that  the 
land  devoted  to  pasture  on  the  farms  could  be  made 
highly  productive  through  the  application  of  soil  and 
water  conservation  practices  and  good  management. 
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Since  in  the  past  pasture  lands  have  been  considered 
of  secondary  importance  to  cropland  in  the  thinking 
of  the  majority  of  farmers,  such  areas,  especially  in 
those  agricultural  regions  having  a  restricted  amount 
of  good  land,  have  been  allowed  to  deteriorate  to  the 
point  where  the  cover  depletion  has  resulted  in  serious 
soil  erosion  damage  and  gullying.  Accompanying  this 
erosion  damage  and  gullying  has  been  the  displace- 
ment of  desirable  grass  species  with  weeds  and  unde- 
sirable grasses.  In  view  of  the  fact  that  a  good  sod 
cover  on  land  is  very  effective  in  preventing  soil  ero- 
sion and  soil  depletion  and  also  can  be  made  of  major 
importance  in  the  productive  capacity  of  the  farm  as  a 
whole,  the  rehabilitation  of  pasture  lands  is  a  necessary 
and  desirable  corollary  to  the  application  of  erosion 
control  and  run-off  retardation  practices  upon  crop 
lands  of  the  United  States.  As  a  rule,  the  inputs  nec- 
essary for  the  rehabilitation  of  pasture  lands  are  con- 
siderably less  per  unit  of  land  than  those  required  for 
croplands,  and  the  continued  success  of  such  rehabili- 
tation, namely,  through  contour  furrowing,  gully  con- 
trol, application  of  lime  and  fertilizers,  and  reseeding, 
primarily  depends  upon  wise  pasture  management  ex- 
ercised in  normal  farm  operations.  In  certain  areas, 
however,  soil  erosion  and  gullying,  and  the  attendant 
cover  depletion,  have  reached  such  a  critical  state  that 
major  inputs,  especially  in  the  way  of  gully  control, 
reseeding,  and  the  application  of  soil  amendments,  are 
necessary  to  restore  the  pasture  lands  to  a  reasonable 
level  of  productivity  and  thereby  bring  about  economic 
stability  of  farm  units  as  a  whole. 

It  is  likely  that  85  percent  of  the  estimated  175,000,- 
000  acres  of  intensive-use  pasture  lands  in  the  United 
States  needs  soil  erosion  and  run-off  retardation  treat- 
ment of  one  type  or  another.  At  least  35  percent  of 
this  total  pasture  acreage  requires  intensive  treatment 
involving  relatively  high  inputs  in  the  way  of  labor, 
equipment,  and  materials. 

Long-range  Estimates 

Table  1  indicates  the  total  amount  of  work,  other 
than  that  which  may  be  carried  on  as  a  part  of  regular 
farming  operations  and  other  than  technical  assistance, 
which  it  has  been  estimated  would  be  necessary  to 
achieve  full  control  of  soil  erosion  and  run-off  retarda- 
tion. The  column  headed  "Practices"  indicates  the 
types  of  work  involved. 

The  proportion  of  this  program  that  can  be  carried 
out  and  the  rate  at  which  it  can  be  carried  out  depend 
considerably  on  the  extent  to  which  public  assistance 
is  considered  in  the  iDublic  interest  and  is  provided. 
The  landowners  and  operators  can  carry  out  a  con- 
siderable portion  with  no  public  assistance  other  than 
adequate  technical  supervision.  It  is  likely,  however, 
that  more  public  benefits  can  be  achieved  if,  from  the 
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beginning  of  operations  on  a  given  area  or  individual 
farm,  the  public  through  appropriate  Federal,  State, 
or  local  agencies,  makes  its  assistance  available.  This 
arrangement  permits  the  farmers  to  do  those  things 
whicli  they  are  most  capable  of  carrying  out  and  gives 
maximum  benefits  from  the  early  completion  of  the 
total  job.  Those  specific  types  of  practices  listed  in 
table  1  are  all  of  a  kind  which  it  is  not  expected  that 
either  the  farmers  or  the  public  should  carry  out  alone. 
On  the  contrary,  to  obtain  the  needed  public  benefits, 
the  identical  types  of  work  may  be  carried  out  by  both ; 
however,  for  the  most  part,  the  timing  of  their  com- 
pletion is  the  important  consideration,  plus  the  addi- 
tional fact  that  in  several  instances  an  appreciable 
amount  of  the  work  is  of  such  nature  and  would  have 
to  be  applied  under  such  conditions  that  without  public 
expenditures  it  could  not  be  undertaken  by  the  indi- 
vidual farmers  upon  whose  lands  the  public  interest 
may  require  that  it  be  done. 

Table  1. — Tentative  estimates  of  soil  conservation,  erosion  eon- 
trol,  and  run-off  retardation  undertakings  needed  on  cropland 
and  intensive-use  pasture  by  practices,  amounts,  and  labor 
required^ 


Applicable  descriptive  unit 

Man 
days 
re- 
quired 

Practices 

Acres 

Number 

Rods 

MUes 

Cubic 
yards 

Water  disposal: 
Terraces 

85, 820, 000 
11,887,000 
8,490,000 

59, 189, 000 
36, 105, 000 

1.0W3 

75, 874 

4,295 

Drainage  ways 

5,270 

Water  conservation: 
Terraces 

52, 969 

5,554 

Stock  water: 
Ponds 

1,024,000 

380,000 

37,000 

154, 839 

Springs 

24,  392 

Wells 

6,469 

Planting 

594,000 

457 

Fencing: 

523,624,000 

17,  442 

1,892,000 
637,000 

288,694 

Conservation  prepara- 
tion: 
Fence  or  line  clearing 

32,914 

Pasture  clearing 

17,606,000 

14,918.000 
50,390,000 

18, 936 

Conservation  planting: 
Critical  slopes 

13,442 

33,  584 

Gully  control: 

31,615,000 

18,512 

Structures 

7,722,000 

25,  789 

Planting 

Stream  bank  improve- 
ment; 

2,  582, 000 

1,723 

8,189,000 

11,917 

658,000 

438 

Rock  work: 

160, 164, 000 
160,164,000 

160,164 

66, 005 

Total 

1,019,679 

1  This  table  includes  estimates  for  worlc  on  land  believed  suitable  for  cultivation 
Oand  now  in  brush  or  timber  or  available  through  irrigation  or  drainage)  though  not 
now  so  used. 

Area  Considerations 

Considering  the  various  major  agricultural  regions 
in  the  United  States,  it  is  realized  that  the  amount  of 
help  in  the  way  of  labor  necessary  to  accomplish  the 
erosion  control  and  run-off  retardation  objectives  will 
vary  according  to  (1)  the  resources  of  the  individual 
farmers,  and  (2)  the  nature  of  the  conservation  prob- 
lem  presented.     In   certain   agi'icultural   areas   farm 
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owners  and  operators  may  have  nearly  adequate  re- 
sources for  the  incorporation  of  conservation  prac- 
tices and  require  little  more  than  help  in  the  way  of 
technical  guidance.  In  many  of  such  areas  the  conser- 
vation problem  is  not  critical.  In  other  major  agri- 
cultural areas  the  problem  of  erosion  control  and  run- 
off retardation  has  reached  such  a  critical  state  that  a 
maximum  amount  of  public  assistance  is  justified  in 
bringing  about  economic  and  social  stability  through 
the  stabilization  of  the  crop  and  pasture  resources  of 
the  area.  Unfortunately,  in  such  areas  the  ability  of 
the  landowners  and  operators  to  make  substantial 
contributions  to  the  program  is  definitely  limited  be- 
cause of  low  incomes.  The  conservation  objective  in- 
volves the  greatest  cost  in  those  areas  where  conserva- 
tion and  erosion  control  are  needed  most  and  the  land- 
owners and  operators  are  the  least  capable,  relatively 
speaking,  of  carrying  the  burden  of  such  costs. 

Coordinated  Approach  Necessary 

It  caraiot  be  stressed  too  often  that  to  carry  out  a 
soil-erosion-control  and  soil-conservation  program  in 
the  most  practical  and  beneficial  manner  on  an  area 
or  individual  farm,  there  should  be  a  coordinated  ap- 
proach in  the  application  of  all  desirable  practices. 
For  example,  a  terracing  program  alone  on  Cropland 
areas  cannot  be  substituted  in  any  sense  for  a  well- 
rounded  program  that  embodies  as  well  appropriate 
practices  where  needed,  such  as  contour  cultivation, 
strip  cropping,  crop  rotations,  winter  cover  crops,  ade- 
quate water  disposal  outlets,  gully  control  and  stream 
bank  work.  All  these  where  applicable  have  an  erosion- 
control  and  soil-conservation  benefit,  when  supplement- 
ing each  other,  that  allows  for  most  efficient  benefits 
from  inputs.  In  fact,  the  proper  timing  of  installation 
of  the  various  practices  which  go  together  to  make  the 
complete  job  is  not  only  one  very  important  key  to  the 
degree  of  erosion  control  and  amount  of  soil  conserva- 
tion accomplished,  but  in  many  cases  it  is  the  major 
justification  for  public  assistance  where  labor  and 
equipment  beyond  the  reach  of  the  individual  land- 
ownei's  and  operators  are  involved. 

Special  Flood  Control  and  Soil-Saving  Structures 

There  are  many  watersheds  in  the  United  States  in 
which  the  problems  of  erosion,  siltation,  and  flooding 
are  beyond  control  by  individual  land  owners  and 
operators  working  alone.  The  normal  functioning  of 
practices  for  erosion  control  and  run-off  retardation 
upon  farm  and  ranch  lands  tend  to  reduce  materially 
the  volume  of  run-off  from  such  lands,  therefore  con- 
tributing definitely  to  the  alleviation  of  flood  and  silta- 
tion damages  downstream.  However,  in  many  areas 
special  structures,  supplementary  to  the  normal  ero- 
sion control  and  run-off  retardation  practices  main- 


tained upon  farm  lands,  are  necessary  to  bring  about 
optimum  public  benefits  from  the  control  of  floods  and 
siltation.  The  installation  of  these  special  types  of 
water-detention  and  silt-retention  structures,  such  as 
small  dams,  dikes,  levees,  etc.,  involves,  in  a  major  de- 
gree, the  public  interest  and  public  benefits.  Such 
structures  are,  by  their  nature  and  effect,  supplemental 
to  any  major  flood-control  dams  and  structures  located 
upon  downstream  waters. 

In  many  local  areas  special  flood-control  structures 
are  of  high  priority  in  the  prevention  of  serious  recur- 
rent flood,  erosion,  and  siltation  damages  which  are  not 
alleviated  by  major  downstream  flood-control  struc- 
tures; also,  such  structures  may  be  the  limiting  factor 
in  effective  erosion-control  practices  on  adjacent  farm 
lands.  For  example,  one  or  more  of  such  water  or  soil 
retention  structures,  with  supporting  plantings,  may 
be  needed  to  stabilize  an  area  of  large,  active  gullies 
running  through  a  number  of  farms.  No  one  farmer 
can  justly  bear  the  full  costs  of  this  special  work  which 
involves  the  "community"  type  of  approach.  Adjoin- 
ing farms  affected  by  excessive  run-off  and  siltation 
from  such  gullied  areas  cannot  effectuate  a  sound  soil- 
erosion  control  and  conservation  program  because  of 
the  uncontrolled  run-off'  from  such  areas. 

Preliminary  estimates  indicate  that  for  the  United 
States  as  a  whole,  approximately  125  million  man-days 
of  labor  would  be  required  to  install  such  needed 
structures  upon  the  crop  and  intensive-use  pasture 
lands. 

Public  Land  Acquisition 

Though  this  statement  is  not  primarilj^  concerned 
with  public  land  acquisition,  it  may  be  observed,  paren- 
thetically, that  a  rounded  program  for  soil  conserva- 
tion, erosion  control,  and  run-off  retardation  would 
require  the  public  acquisition  of  submarginal  agricul- 
tural lands. 

In  many  areas  a  considerable  acreage  of  land  is  de- 
voted to  the  growing  of  cultivated  crops  that  is  unsuit- 
able for  cultivation  because  of  natural  infertility, 
unfavorable  climatic  conditions,  or  loss  of  productivity 
by  erosion.  The  continued  cropping  of  lands  unsuitable 
for  cultivation  results  in  further  destruction  of  the 
soil  resources  and  may  affect  the  value  of  other,  and 
frequently  more  valuable,  lands.  The  families  attempt- 
ing to  make  a  living  from  such  lands  generally  have 
insufficient  resources  to  carry  on  a  soil-conservation 
program  on  their  farms.  They  are  usually  miable  to 
make  the  shift  to  proper  land  use;  for  instance,  from 
cash-crop  farming  to  grazing,  and  still  secui-e  a  living 
from  their  farms.  Many  of  the  families  are  "stranded" 
in  their  present  locations ;  there  is  no  market  for  their 
properties;  they  do  not  have  the  resources  to  relocate 
elsewhere ;  and  as  a  result,  many  continue  to  reside  on 
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their  farms  as  long  as  they  can  eke  out  an  existence. 
A  substantial  proportion  of  families  occupying  sub- 
marginal  farms  receive  public  assistance  in  the  form 
of  cash,  goods,  or  work  relief.  Housing  conditions  are 
usually  pitifully  poor,  the  families  are  improperly  fed 
and  poorly  clothed,  and  the  frequency  of  illness  and 
physical  disability  is  abnormally  high. 

The  primary  need  with  respect  to  such  land  areas 
is  an  adjustment  in  land  use  and  of  people  to  resources. 
Such  adjustments  should  precede  any  extensive  con- 
servation works  program. 

It  has  been  pointed  out  in  a  recent  publication  of 
the  National  Eesources  Planning  Board  ^  that  public 
acquisition  is  often  a  key  step  without  which  essential 
shifts  in  land  use  cannot  be  bi'ought  about.  It  is,  there- 
fore, often  a  key  step  in  a  program  of  public  works. 

In  some  instances  large  blocks  need  to  be  acquired 
and  shifted  to  less  intensive  uses.  It  is  often  possible, 
however,  through  the  acquisition  of  relatively  small 
acreages,  so  to  change  the  pattern  of  land  use  and  oc- 
cupancy as  to  enable  a  substantial  proportion  of  the 
families  to  build  up  operating  units  capable  of  sup- 
porting a  family  after  allowing  for  soil  maintenance. 
Land  may  be  acquired  from  farming  units  with  little 
possibility  for  rehabilitation  and  added,  through  resale 
or  lease,  to  other  potentially  adequate  units. 

Public  acquisition  may  be  viewed  as  one  of  a  kit  of 
tools  for  facilitating  land-use  adjustment.  It  is  be- 
lieved, however,  that  it  should  only  be  used  when  adjust- 
ments cannot  be  achieved  as  effectively  by  other  means 
alone. 

Evaluation  Considerations  and  Principles 

Relationship  to  General  Objectives  and  Plans 

In  apiDroaching  the  evaluation  of  specific  works  and 
jDrojects  in  the  general  field  of  soil  conservation,  erosion 
control,  and  run-off  retardation,  the  objectives  and  set- 
ting of  public  land  use  activities  generally,  the  general 
objectives  and  setting  of  these  types  of  work,  and  the 
general  nature,  qualitatively  and  quantitatively,  of  a 
potential  program  discussed  above,  should  be  borne  in 
mind.  These  form  the  background  for  evaluating  spe- 
cific projects.  It  may  here  be  emphasized  that  a  pro- 
gram for  these  types  of  work  should  be  consistent  with : 
(a)  Other  programs  for  agricultural  land  use,  (b)  pro- 
grams for  other  types  of  land,  such  as  grazing,  forest, 
and  recreational  land,  and  (c)  area  programs  generally. 
It  follows  that  specific  soil  conservation,  erosion  con- 
trol, and  run-off  retardation  projects  should  also  be 
consistent  with  these  broader  programs. 


«  "Public  Land  Acquisition  in  a  National  Land-Vse  Proyram,  Part  I : 
Rural  Lands",  June  1940. 


Comparison  of  Costs  and  Benefits 

It  is  axiomatic  that  a  specific  proposal  for  soil  con- 
servation or  related  activities  should  promise  total  bene- 
fits greater  than  total  costs.  The  difficulties  of  measur- 
ing all  costs  and  all  benefits  are  so  great,  however,  that 
this  criterion  must  be  tempered  with  a  great  deal  of 
general  judgment. 

Multiple  Purpose  Works. — The  measures  and  prac- 
tices for  soil  conservation,  erosion  control,  and  run-off 
retardation  are  generally  multiple  purpose  in  char- 
acter. The  general  measures  such  as  cover-cropping 
and  gi-een  manuring,  for  instance,  contribute  to  fertil- 
ity as  well  as  to  erosion  prevention  and  run-off  retarda- 
tion. The  practices  suggested  in  table  1  are  also  largely 
of  a  multiple  purpose  character.  Their  more  immediate 
as  well  as  their  future  benefits  do  not  accrue  entirely  to 
lands  upon  which  the  practices  are  undertaken.  Even 
when  these  practices  are  undertaken  primarily  for  the 
purpose  of  improving  the  lands  upon  which  they  are 
carried  out,  nearby  lands  tend  to  receive  incidental  ben- 
efits. Where  there  are  serious  problems  of  flooding 
and  siltation  in  the  lower  reaches  of  watersheds  and 
land  treatment  is  carried  on  with  the  dual  purpose  of 
ei'osion  control  and  flood  reduction  in  mind,  it  is  clearly 
necessary  to  recognize  the  "offsite"  benefits  as  well  as 
the  benefits  to  the  land  treated.  Special  flood  control 
structures  are  designed  primarily  for  downstream  pro- 
tection ;  but  even  these  usually  result  in  incidental  bene- 
fits to  upstream  lands. 

In  general,  measures  which  accomplish  soil  and  mois- 
ture conservation,  such  as  terracing,  cover-cropping, 
contour  furrowing,  etc.,  also  serve  the  purpose  of  help- 
ing prevent  excessive  run-oft'  and  flooding  of  the  lower 
reaches  of  watersheds,  though  it  must  be  recognized 
that  the  existence  of  a  serious  flood  control  problem  re- 
quires usually  more  intensive,  and  often  different, 
practices  and  works  than  if  such  a  flood  problem  did 
not  exist.  Where  agricultural  conservation  treatments 
serve  a  dual  purpose,  it  is  warranted  that  they  be  under- 
taken at  a  rate  and  intensity  which  is  greater  than  if 
there  were  no  downstream  benefits. 

Widespread  Benefits. — The  widespread  incidence  of 
benefits  from  measures  for  soil  conservation,  erosion 
prevention,  and  run-off  retardation  contribute  to  the 
difficulties  of  measuring  them  with  precision.  The 
direct  benefits  in  terms  of  increased  future  income  to 
lands  directly  benefited  can  be  roughly  calculated  and 
discounted;  although  even  this  involves  uncertainties. 
The  interest  which  society  has  in  maintaining  the 
Nation's  agricultural  land  for  the  future  appears  to 
M'arrant  a  relatively  low  rate  of  discount.  It  should 
be  noted,  however,  that  a  slight  variation  in  the  in- 
terest rate  used  to  discount  future  benefits  can  alter 
the  cost -benefit  ratios  considerably.    The  indirect  bene- 
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fits  to  neighboring  lands  and  to  nearby  towns  and 
cities  are  extremely  difficult  to  appraise  and  the  widely 
diffused  social  benefits  of  preserving  land  for  posterity 
must  evidently  be  a  matter  of  general  social  philosophy 
-and  judgment. 

Successive  Approximations  Suggested. — It  is  be- 
lieved desirable  to  approach  the  determination  of  total 
benefits  from  soil  conservation  and  related  activities 
in  two  main  steps.  An  attempt  should  be  made  to 
calculate  the  direct  benefits  of  works  in  this  general 
field  even  though  it  is  realized  that  such  calculations 
can  only  serve  as  a  partial  basis  for  judging  their 
full  benefits.  As  a  second  step,  it  will  normally  be 
necessary  to  arrive  at  the  proper  proportion  of  indirect 
and  intangible  benefits  to  allow.  To  a  large  extent 
the  decision  for  jDarticular  projects  will  probably  have 
to  be  made  by  reference  to  the  tolerance  for  general 
types  of  activity  as  indicated  by  previous  legislation 
and  current  public  opinion.  In  general,  a  large  ratio 
of  calculable  benefits  to  costs  should  be  considered  a 
favorable  factor  in  evaluation. 

Project  Defnition  Important. — The  problem  of 
evaluating  works  in  this  general  field  is  further  com- 
plicated by  the  fact  that  the  benefits  tend  to  be  a 
product  of  several  practices  jointly.  Effective  erosion 
control  and  run-off  retardation  normally  involves  a 
combination  of  coordinated  practices.  -Specific  prac- 
tices cannot,  therefore,  be  evaluated  singly.  They  must 
be  iDlaced,  for  intelligent  evaluation,  in  the  general 
setting  of  a  coordinated  program  for  a  given  area. 
If  appropriate  areas  can  be  determined  and  viewed  as 
"projects"  for  evaluation,  it  seems  that  reasonable 
judgments  concerning  direct  costs  and  benefits  could  be 
made. 

Sharing  the  Costs 

A  large  proportion  of  all  works  for  conservation, 
erosion  control,  and  run-off  retardation  on  cropland 
and  intensively  used  pasture  takes  place  on  private 
land;  and  the  nature  of  the  arrangements  for  sharing 
the  costs  is  an  important  consideration  in  determining 
the  desirability  of  specific  proposals.  In  general,  costs 
should  be  shared  among  individuals  and  government 
in  rough  proportion  to  benefits  except  in  cases  where 
individuals  or  groups  cannot,  under  such  an  arrange- 
ment for  sharing  the  costs,  undertake  activities  that 
should  be  undertaken  in  the  national  interest.  Often, 
in  the  interest  of  economic  reconstruction  and  employ- 
ment stabilization,  the  Federal  Govermnent  may  be 
justified  in  bearing  more  than  its  proportion  of  the 
costs  up  to  the  limit  of  broad  social  benefits.  The  lack 
of  criteria  and  techniques  for  the  precise  measurement 
and  allocations  of  indirect,  intangible,  and  broad  social 
benefits  makes  it  necessary  to  resort  to  general  judg- 


ments when  attempting  to  apply  the  above  principle  in 
the  evaluation  of  specific  proposals. 

A  large  contribution  by  benefiting  individuals,  rela- 
tive to  the  usual  contribution  for  similar  projects, 
would  normally  be  a  favorable  characteristic.  There 
may,  however,  be  cases  in  which  a  project  proposing 
a  relatively  small  contribution,  such  as  one  designed 
to  rehabilitate  depressed  groups  or  commmiities,  should 
be  given  a  favorable  rating. 

Financial  arrangements  which  recognize  the  indirect 
benefits  of  soil  conservation  and  run-off  retardation 
activities  to  nearby  areas  and  communities,  as  well  as  to 
the  lands  benefiting  directly,  by  providing  for  some 
contribution  by  local  governments,  should  be  viewed 
with  favor. 

Institutional  Arrangements. — The  difficulty  of  meas- 
uring precisel}'  the  public  or  general  social  interest  of 
public  works  in  this  field,  and  the  difficulty,  therefore, 
of  determining  the  proportion  of  the  total  cost  that 
should  be  borne  by  the  various  levels  of  government, 
emphasizes  the  need  for  adequate  institutional  ar- 
rangements to  assure  that  the  public  benefits  contem- 
plated, when  any  proportion  of  jDublic  aid  is  given, 
will  actually  be  achieved.  Where  soil  conservation  dis- 
tricts, other  local  units  of  government,  or  cooperative 
groups  exist,  there  is  a  possibility  of  continuity  of 
action  and  social  control  over  nonconforming  indi- 
viduals. Very  often  such  organized  groups  can  develop 
legislative  action  and  land-use  regulations  necessary  to 
promote  conservation  and  wise  land  use.  It  is  always 
important  that  Federal  aid  be  accompanied  by  ade- 
quate arrangements  for  assuring  continued  action  in 
the  public  interest ;  but  it  is  especially  important  in  the 
situations  in  which  the  Federal  Government  assumes 
an  exceptionally  large  responsibility  for  bearing  the 
costs.  In  such  situations,  organization  for  effective 
use  of  Federal  aid  and  development  of  appropriate 
regulations  may  serve  as  something  of  a  substitute  for 
a  larger  local  contribution. 

The  problem  of  financial  arrangements  for  desirable 
conservational  activities  on  agricultural  land  becomes 
somewhat  simplified  when  the  land  upon  which  they 
are  to  take  place  is  publicly  owned.  The  public  owner- 
ship of  land  requiring  rehabilitation,  development,  or 
adjustment  provides  the  possibility  of  adequate  con- 
trol. The  rebuilding  of  land  submarginal  for  agricul- 
ture is  often  possible  only  if  the  land  is  first  brought 
into  public  ownership.  Actually  to  accomplish  the 
desired  land-use  objectives,  land  publicly  acquired 
must,  of  course,  be  properly  managed. 

Application  to  Table  1. — In  considering  the  jiroper 
sharing  of  the  costs  of  practices  mentioned  in  table  1, 
the  following  factors  should  also  be  kept  in  mind. 
First,  the  individual  operator  is  expected  to  perform 
such  practices  as  strip  cropping,  proper  rotation,  and 


14 


National  Resources  Planning  Board 


cover  cropping  in  addition  to  doing  his  share  on  the 
special  practices  mentioned.  Second,  the  ability  of 
most  of  the  farmers  whose  lands  require  special  prac- 
tices to  paj'  for  tliose  practices  is  relatively  low.  Third, 
the  proportion  of  the  total  cost  that  the  farm  operator 
can  contribute  tends  to  be  greater  as  the  period  of  time 
t aken  for  coniplet ing  the  job  increases.  A  longer  period 
of  time  enables  him  to  make  more  use  of  his  own  labor 
and  facilities. 

Timing 

The  fact  that  the  proportion  of  the  cost  that  can  be 
borne  by  the  farm  operator  tends  to  vary  inversely 
with  the  rate  at  which  the  work  is  carried  out  should 
be  kept  in  mind  when  considering  the  timing  of  a  pro- 
gram of  rural  works  in  this  field.  It  must  also  be 
recognized  that  the  deterioration  of  much  of  the  land 


requiring  such  works  has  been  extensive  and  that  a 
jirogiam  which  would  arrest  this  deterioration  must 
move  rapidl}'.  For  maximum  eflfectiveness  in  restoring 
many  millions  of  acres  of  land  to  a  maintenance  basis, 
the  program  would  have  to  be  undertaken  at  a  faster 
pace  than  would  be  possible  if  financed  entirely  by 
private  operators. 

In  order  to  realize  maximum  employment  stabili- 
zation, it  would  be  desirable  to  carry  the  program 
forward  at  a  more  rapid  rate  during  periods  of  unem- 
ployment than  during  periods  of  prosperity.  A  pro- 
gram in  this  field  can  be  planned  and  could  be  executed 
in  this  flexible  manner.  Depending  upon  the  employ- 
ment needs  and  the  public  contribution,  it  is  believed 
that  resource  restoration  could  be  effectively  achieved 
if  such  a  program  as  was  suggested  above  could  be 
completed  in  from  10  to  20  j-ears. 


3.    LAND    DEVELOPMENT    AND    SETTLEMENT 


General  Setting 

It  has  long  been  pointed  out  that  the  long-run  out- 
look is  for  an  increase  in  demand  for  farm  products. 
It  has  been  recognized  earlier  in  this  paper  that  new 
knowledge  and  technological  advance  may  go  far 
toward  meeting  this  need  for  additional  land  products 
and  that  a  program  of  soil  conservation,  erosion  con- 
trol, and  run-off  retardation  may  contribute  extensively 
to  meeting  the  increased  need  by  improving  the  pro- 
ductive capacity  of  land  now  in  use.  Land  develop- 
ment, however,  offers  a  more  obvious  means  of  creat- 
ing additional  productive  capacity  and  support  for 
population.  The  development  of  new  areas  for  settle- 
ment offers  also  the  possibility  of  developing  additional 
ownership  units  and  opportunities  for  people  to  ob- 
tain family  farms.  This  may  warrant  special  attention 
to  new  land  settlement  even  at  some  sacrifice  of  the  net 
physical  product  per  dollar  invested  by  the  Nation. 
If  special  recognition  is  given  to  this  factor,  however, 
it  should  be  certain  that  new  lands  are  settled  under 
conditions  and  arrangements  that  channel  the  benefits 
and  opiDortunities  to  needy  families  rather  than  to 
speculators.  The  program  of  land  development  should, 
of  coui\se,  be  correlated  with  a  program  for  rehabili- 
tating or  shifting  to  less  intensive  use  inferior  lands 
now  ill  cultivation. 

Land  is  now  developed  for  agricultural  use  mainly 
through  clearing,  drainage,  and  irrigation ;  and  often 
two  or  more  of  these  activities  must  be  performed  on 
the  same  land.  Flood  control,  as  in  the  Mississippi 
Delta,  also  contributes  extensively  to  making  additional 
land  available  for  agriculture. 

The  bringing  of  new  land  into  production  involves 
much  more  than  clearing,  drainage,  or  irrigation.  It 
normally  requires  additional  land  improvements  such 
as  land  leveling,  and  homes,  fences,  and  other  farm 
facilities.  It  also  requires  various  community  facili- 
ties. 

It  may  be  helpful  for  some  purposes  to  distinguish 
the  problems  of  land  development  on  farms  already 
settled  from  the  problems  of  its  development  in  new 
areas.  Land  development  in  existing  drainage  enter- 
prises, existing  ii-rigation  enterprises,  and  on  exist- 
ing farms  generally  neither  offers  as  much  opportunity 
to  provide  new  ownership  units  nor  presents  the  prob- 
lems of  aiding  and  guiding  families  in  the  settlement 
of  such  units. 

Land  .Settlement 

Tlie  major  problems  involved  in  the  settlement  of 
new  lands  relate  to  the  size  of  the  individual  farm  unit, 


stability  of  tenure,  credit  including  conditions  of  re- 
payment, and  settler  guidance. 

A  great  deal  of  the  land  in  the  United  States  has 
been  occupied  through  homesteading.  Experience 
shows  that  much  of  the  lands  which  were  given  to  in- 
dividuals virtually  free  of  charge  two  or  three  dec- 
ades ago  has  been  lost  through  bankruptcy  by  the 
original  owners.  The  social  cost  of  this  change  in 
ownership  of  land  has  been  tremendous.  This  instabil- 
ity has  been  a  partial  basis  of  the  aimless  migrations 
which  have  taken  place  in  the  Western  States  during 
the  past  decade  or  two. 

The  size  of  unit  necessary  for  a  family  is  extremely 
important.  The  original  homesteads  in  nonirrigated 
subhumid  and  semiarid  areas  were  often  far  too  small, 
and  the  United  States  is  now  paying  the  penalty  for 
this  earlier  j^olicj'. 

The  matter  of  credit  also  is  an  important  problem 
in  settlement  and  in  providing  stability  of  tenure.  Too 
much  credit  has  been  available  in  some  periods  and  in 
some  areas,  but  the  cost  and  terms  generally  have  been 
prohibitive  or  destructive  for  the  average  farmer  on 
new  lands.  A  sound  settlement  policy,  therefore,  must 
take  account  of  the  mistakes  of  the  past  and  must  be 
based  upon  sound  unit  subdivision  and  sound  financing 
policies. 

The  Government  may  contribute  to  the  settlement  of 
new  lands  in  different  ways.  The  Government  may 
acrpiire  the  lands  to  be  developed  and  may  prepare 
these  lands  for  settlement,  including  construction  of 
necessar}'  improvements.  These  units  then  may  be 
leased  to  an  individual  indefinitely,  or  leased  during  a 
development  period  and  later  sold,  or  they  may  be  sold 
immediately  upon  completion.  The  Government  may 
acquire  the  land  and  immediately  sell  it  to  an  individual 
and  let  him  provide  the  necessary  improvements.  The 
land  may  be  purchased  by  the  Government,  leased  to 
a  cooperative  association,  and  subleased  by  this  asso- 
ciation to  individual  settlers  after  improvements  have 
been  provided.  A  number  of  variations  of  the  above 
may  be  possible. 

Newly  developed  lands  should  be  used  in  such  a 
Avay  that  their  influence  may  radiate  as  far  as  pos- 
sible. For  example,  in  the  West  the  development  of 
irrigated  land  should  be  part  of  a  total  area  program. 
Such  an  area  program  should  contemplate  the  settle- 
ment of  the  lands  largely  by  dry-land  operators  from 
the  surrounding  territory.  Not  only  can  these  relocated 
dry-land  operators  be  rehabilitated,  but  their  vacated 
holdings  can  be  added  to  the  under-sized  units  of  re- 
maining   (Iry-land    operators,    thereby    rehabilitating 
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them  also.  Lands  suitable  only  for  grazing  should  be 
integrated  with  irrigable  lands. 

A  total  area  program,  carefully  conceived  and  car- 
ried out,  will  provide  the  best  possible  total  resource 
development  and  insure  low  future  social  costs.  A 
well  worked  out  pattern  of  settlement,  not  only  on  the 
newly  developed  lands  but  also  in  the  other  areas  af- 
fected, will  reduce  the  cost  of  maintaining  the  necessary 
institutions  and  services.  In  every  case  of  new  land 
development  and  settlement,  the  aim  must  be  to  develop 
a  sound  total  area  economy  and  to  have  the  newly 
developed  land  an  integral  and  basic  part  of  the  total 
area. 

Careful  study  of  possibilities  and  requirements  for 
successful  settlement  should  be  made  in  each  area  and 
adequate  information  concerning  these  should  be  pro- 
vided prospective  settlers.  Prospective  settlers  need 
also  to  be  advised  concerning  their  personal  fitness  for 
the  type  of  farming  contemplated.  The  cost  of  guided 
settlement  is  far  less  over  a  period  of  years  than  the 
cost  of  unguided  settlement.  The  latter  has  cost  billions 
of  dollars  in  Federal,  State,  and  county  relief  expendi- 
tures, to  say  nothing  of  the  strain  on  the  social  and 
economic  structure  generally.  With  a  sound  program 
of  financing  and  development  of  new  lands,  many  of 
these  difficulties  of  the  past  may  be  avoided. 

Irrigation  and  Other  Water 
Utilization  Activities 

Objectives  and  Setting 

Irrigation  and  water  utilization  provide  a  major 
means  of  improving  the  capacity  of  land  resources  for 
supporting  population  in  the  arid  and  semiarid  por- 
tions of  the  17  Western  States.  In  these  areas  water 
conservation  is  a  vital  element  of  stabilization. 

The  general  objectives  of  the  irrigation  development 
and  water  and  land  utilization  program  are  the  crea- 
tion, rehabilitation  and  maintenance  of  self-sustaining 
agricultural  communities  in  the  arid  and  semiarid  re- 
gions of  the  western  third  of  the  United  States.  The 
construction  as  public  works  of  irrigation  projects,  in 
which  employment  is  combined  with  maximum  con- 
servation and  utilization  of  land  and  water  resources, 
■contributes  to  the  achievement  of  the  central  aim  of  a 
national  land-use  jiolicy. 

The  production  of  more  food  is  a  pressing  wartime 
need.  Irrigation  projects  previously  developed  are 
■contributing  to  this  need.  Irrigated  farms,  with  their 
capacity  for  high  yields  of  alfalfa  and  their  ability  to 
provide  high  quality  pasturage  are  contributing  sig- 
nificantly to  meeting  the  need  for  dairy  products. 
Much-needed  fruits  and  vegetables  are  being  supplied 
by  irrigated  land.  The  completion  of  certain  projects 
now  under  way  can  contribute  to  the  food  requirements 


of  the  relatively  near  future.  For  instance,  completion 
of  the  Central  Valley  project,  under  the  direction  of 
the  Bureau  of  Eeclamation,  will  insure  supplemental 
water  sujiplies  for,  or  otherwise  protect,  about  2,000,000 
acres  of  irrigated  land  in  the  inland  valleys  of  Cali- 
fornia. Some  of  this  area  can  be  served  in  a  relatively 
short  time,  although  the  bulk  of  the  acreage  will  not  be 
benefited  for  about  5  years. 

Closely  linked  with  irrigation  developments  to  in- 
crease the  Nation's  food  supply  is  the  expansion  of 
hydroelectric  power  facilities  in  multiple-purpose  proj- 
ects. The  urgency  of  the  demand  for  power  on  the 
Pacific  coast  and  in  the  Intermountain  region  to  serve 
industries  producing  airplanes,  warships,  and  muni- 
tions, gives  it  precedence  even  oA'er  increased  food  pro- 
duction requirements.  However,  since  all  of  the  mul- 
tiple purpose  projects  will  store  water  for  irrigation, 
the  contributions  they  make  to  food  production  in  the 
emergency,  and  settlement  opportunities  in  the  post- 
war period  are  of  great  importance. 

The  Colorado-Big  Thompson  project  will  bring  re- 
lief in  the  form  of  supplemental  water  to  1,000,000  acres 
of  land  in  the  Northern  Colorado  Conservancy  District 
of  Colorado.  Power  is  paying  for  part  of  the  costs. 
The  Columbia  Basin  project  in  south-central  Washing- 
ton, ultimately  creating  1,200,000  acres  of  newly  iri'i- 
gated  land,  could  not  be  built  without  the  aid  of  power 
revenues.  This  power  is  now  not  only  an  indispensable 
aid  to  irrigation,  but  a  tremendously  valuable  contribu- 
tion to  the  power  needs  of  the  war  program.  The  story 
is  repeated  in  the  Central  Valley  project  of  California, 
where  much-needed  supplemental  irrigation  water  is 
to  be  made  available  through  construction  that  is  made 
feasible  by  anticipated  power  revenues. 

Even  though  all  effort  must  be  effectively  directed 
toward  the  immediate  goal  of  winning  the  war,  de- 
tailed economic  and  social  planning  designed  to  expe- 
dite "shifting  gears"  from  war  to  peace  cannot  be  de- 
layed. The  problems  of  unemployment  and  social 
readjustment  which  will  follow  the  war  may  be  an 
ultimate  test  of  our  economic  structure.  Inclusion  of 
irrigation  construction  work  in  a  public  works  program 
for  the  future  will  achieve  the  twofold  purpose  of 
carrying  on  the  reclamation  program  for  the  West  and 
of  providing  employment  both  on  and  off  the  site  of 
construction. 

Of  far  greater  importance  in  the  post-war  period, 
however,  will  be  the  need  for  establishing  a  domestic 
economy  that  aside  from  the  employment  benefits  from 
construction  of  public  works,  will  insure  a  continuing 
flow  of  goods  from  and  to  the  western  States.  The 
creation  of  agricultural  opportunity  through  water 
conservation  and  irrigation  is  the  foundation  for  sound 
western  economy  and,  in  turn,  for  the  West's  contri- 
bution to  the  national  economy. 


Public  Worl-s  and  Rural  Land  Use 
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Area  Situations 

The  situiition  with  respect  to  land  use  for  agricul- 
ture and  settlement  in  the  arid  and  semiarid  regions 
west  of  the  100th  meridian  revolves  around  the  water 
resources  that  can  be  economically  conserved  and  used 
for  irrigation.  East  of  the  100th  meridian  the  rainfall 
generally  exceeds  20  inches  annually  and  is  sufficient  for 
crop  i^roduction.  West  of  that  line,  except  for  a  narrow 
strip  along  the  northern  Pacific  coast  and  in  the  high 
mountains,  the  rainfall  generally  is  less  than  20  inches, 
insufficient  for  normal  crop  production,  especially  since 
the  seasonal  distribution  does  not  provide  adequate 
moisture  during  the  growing  season. 

In  this  western  arid  and  semiarid  section  are  153,- 
600,000  acres  of  land,  wliich  on  the  average  receive  less 
than  10  inches  of  rain  a  j-ear.  Of  the  remaining  area, 
588,700,000  acres  i-eceive  from  10  to  20  inches  annually. 
Thus  a  total  of  39  percent  of  the  land  area  of  the  United 
States  receives  too  little  rainfall  for  safe  general  agri- 
culture unless  water  can  be  supplied  artificially  by 
irrigation.  Instability,  migration,  and  large  relief 
loads  have  characterized  these  western  areas  in  recent 
years. 

The  area  where  the  conservation  of  water  for  irri- 
gation is  the  predominant  need  covers  in  whole  or  in 
part  the  17  far-western  States.  For  the  purposes  of 
this  presentation,  the  area  will  be  further  broken  down 
into  the  Great  Plains,  the  Intermountain  Region,  and 
the  Pacific  Coast  States.  The  Great  Plains,  both 
northern  and  southern  sections,  lie  generally  west  of 
the  100th  meridian  and  generally  east  of  the  Conti- 
nental Divide  and  the  Pecos  River.  For  the  purposes 
of  this  report  the  lower  Rio  Grande  Valley  of  Texas 
is  included  in  the  Great  Plains  region.  Tlie  Inter- 
mountain region  extends  westerly  from  the  Great 
Plains  to  the  borders  of  the  Pacific  Coast  States  of 
Washington,  Oregon,  and  California.  In  the  three 
regions  there  is  a  differentiation  in  the  problems,  ob- 
jectives, and  possible  accomplishments  so  far  as  an 
irrigation  development  and  water  and  land  utilization 
program  is  concerned. 

The  Pacific  Coast  States.— Duvrng  the  1930-40  decade 
the  population  of  the  far-western  States  grew  at  a  rate 
twice  the  national  level.  The  largest  increases  propor- 
tionately, except  for  those  in  southern  California,  were 
in  the  towns  and  cities  dependent  on  irrigated  areas 
and  were  due  to  migrations  from  the  Great  Plains  and 
other  regions.  Of  more  than  350,000  families  which 
migrated  into  the  11  Mountain  and  Pacific  States, 
nearly  half  had  agricultural  backgrounds.  Most  of 
them  sought  opportunities  to  return  to  the  land. 

From  1930-40  more  than  30,000  migrant  families 
concentrated  in  the  San  Joacjuin  Valley  of  California, 
which  has  been  affected  by  irrigation  water  shortages. 
It  was  necessarv  for  the  Federal  Government  to  set 


\i^  in  California  alone  13  fixed  and  5  mobile  labor 
camps  to  care  partially  for  the  many  people  who  have 
fled  to  that  State. 

The  Great  Plains. — A  series  of  wet  years  during  the 
first  two  decades  of  the  twentieth  century  and  the  spur 
of  wartime  prices  for  wheat  led  to  over-settlement  of 
the  Great  Plains.  When  the  drought  of  the  30's  came, 
its  impact  on  the  land  and  people  of  this  area  was  stag- 
gering. The  great  dust  storms  of  1934  brought  a  reali- 
zation that  the  agriculture  of  this  region  was  out  of  bal- 
ance with  nature  and  that  major  land-use  readjust- 
ments were  overdue.  The  uprooting  from  1930  to  1940 
of  350,000  farm  and  other  families  in  the  Great  Plains, 
due  in  a  large  measure  to  drought,  had  its  repercus- 
sions in  the  pressure  of  population  on  the  presently 
developed  land  resources  in  the  irrigation  States  to  the 
westward.  These  States  without  irrigated  land  avail- 
able for  settlement  were  naturally  not  prepared  to 
receive  the  newcomers  who  fled  the  drought  of  the  last 
decade. 

For  the  past  three  decades  crop  failures  in  the  Great 
Plains  have  occurred  in  about  1  out  of  every  3  to  7 
years,  depending  upon  the  particular  area  involved. 
Good  yields  have  occurred  about  once  in  every  5  years. 
Crop  returns  and  farm  income  have  been  correspond- 
ingly erratic. 

In  1934,  from  25  to  73  percent  of  the  farmers'  in- 
come in  the  Great  Plains  came  from  public  assistance. 
In  each  year  since  1930,  the  proportion  has  varied 
among  ai'eas,  but  has  been  verj'  material.  For  example, 
in  1939,  the  figures  ranged  from  about  7  percent  in 
Wyoming  and  Colorado  to  about  20  percent  in  North 
Dakota. 

Tax  delinquency  has  been  very  severe  in  all  Plains 
States.  The  delinquency  in  North  Dakota  for  1933-38 
was  over  22  percent.  Tliree  counties  in  Texas  had  up 
to  40  percent  of  their  total  land  area  delinquent  in 
1935.  In  one  count}'  in  Colorado,  over  30  percent  of 
the  farm  land  was  sold  for  taxes  between  19S4  and  1937. 

The  Intermountain  Region. — Drought  and  inadequate 
ii'rigation  water  supplies  have  serioush"  affected  crop 
production  and  range  lands  in  the  Intermountain 
region.  Rainfall  in  most  of  this  area  is  even  much 
lower  than  in  the  Great  Plains;  hence  water  shortages 
create  serious  economic  and  social  problems. 

The  average  increase  in  the  population  of  the  Inter- 
mountain region  in  the  1930-40  decade,  primarily  due 
to  migrations  of  people  from  the  Great  Plains  seeking 
new  opportunities,  was  11.5  percent.  Since  this  area 
already  was  overcrowded,  new  opportunities  for  em- 
ployment would  need  to  be  developed  if  an  adequate 
living  were  to  be  available  to  the  additional  popula- 
tion. Federal  relief  expenditures  through  the  Work 
Projects  Administration  and  its  predecessors  in  7  years 
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totaled  more  than  $545,000,000  in  the  Intermountam 
area. 

In  summary  the  West  offers  a  paradox  of  instability 
and  opportunity.  In  this  situation  irrigation  and  water 
utilization  stand  out  as  a  means  for  increasing  both 
stability  and  opportunity.  Some  migration  is  undoubt- 
edly desirable  and  the  relief  situation  in  the  western 
States  during  recent  years  must  be  recognized  as  part  of 
a  general  situation  of  depression  and  unemployment 
during  the  1930-40  decade.  In  part,  the  additional  pop- 
ulation in  the  coast  States  and  Intermountain  area  is 
now  being  absorbed  by  industry,  but  cessation  of  the 
war  will  bring  new  problems  of  unemployment.  In- 
dustry must  absorb  a  large  portion  of  those  who  wish 
employment  in  the  future,  but  new  land  in  agriculture 
can  also  play  an  important  part.  Although  certain 
areas,  especially  in  the  Great  Plains,  are  oversettled, 
future  years  will  probably  see  a  need  in  the  West  for 
both  additional  population  support  and  for  helping 
many  families  already  settled  to  remain  in  place.  To 
the  extent  that  opportunities  for  new  families  can  be 
created  and  the  condition  of  others  improved,  the  pos- 
sibilities of  development  through  irrigation  merit  care- 
ful consideration. 

Participation  of  Federal  Agencies 

Practically  the  only  irrigation  development  now 
underway  is  being  carried  on  by  Federal  agencies.  Up 
to  1902,  private  capital  had  brought  some  9,000,000 
acres  of  land  under  irrigation.  The  Federal  Govern- 
ment entered  the  field  through  the  Bureau  of  Reclama- 
tion. Since  1920,  practically  all  irrigation  project  de- 
velopments have  been  through  the  Bureau  of  Reclama- 
tion and  the  Office  of  Indian  Affairs  of  the  Department 
of  the  Interior. 

Legislation  in  recent  years  has  brought  the  Depart- 
ment of  Agriculture  more  fully  into  the  western  re- 
source development  program  through  the  land  pur- 
chase, development,  and  settlement  phases  connected 
with  the  Water  Conservation  and  Utilization  Program 
(Wlieeler-Case  Act)  and  the  water  facilities  program. 
The  Corps  of  Engineers  of  the  War  Department  has 
built  storage  dams,  primarily  for  flood  control  and  navi- 
gation purposes,  but  which  in  some  instances  provide 
water  storage  for  irrigation  projects.  The  Public 
Works  Administration  has  provided  loans  and  grants 
for  the  construction  of  irrigation  works  largely  by 
Federal  agencies.  The  Office  of  Indian  Affairs  develops 
projects  on  Indian  reservations.  The  Work  Projects 
Administration  provides  labor  and  some  materials  for 
construction  of  irrigation  works  under  Federal  or  local 
sponsorship.  With  the  Civilian  Conservation  Corps,^ 
the  Work  Projects  xVdministration  contributes  to  the 


'  Since  this   was   written.   Congress   has   provided   for  liquidation  of 
the  Civilian  Conservation  Corps. 
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rehabilitation  and  improvement  of  existing  irrigation 
systems.  Both  of  these  agencies  are  factors  in  advanc- 
ing the  Federally  sponsored  projects  under  the  Water 
Conservation  and  Utilization  Program. 

Projects  constructed  under  the  Reclamation  Act  con- 
sist primarily  of  those  designed  to  irrigate  new  land 
or  provide  supplemental  water  for  areas  inadequately 
irrigated  by  other  systems.  These  projects,  however, 
frequently  include  other  purposes  such  as  power  for 
jDumping,  industrial  and  commercial  purposes;  water 
for  municipal  supplies;  flood  control;  navigation  im- 
provement; silt  and  pollution  control;  river  regula- 
tion ;  recreation ;  and  wildlife  refuges. 

The  Water  Conservation  and  Utilization  Program 
is  being  developed  in  established  agricultural  areas  in 
the  Great  Plains  and  to  the  westward  where  irrigation 
is  highly  desirable,  but  where  the  entire  costs  may  be 
too  high  to  be  repaid  by  the  water  users.  Existing  irri- 
gation systems  with  depleted  water  supplies  are  also 
rehabilitated  under  the  program.  The  Bureau  of  Re- 
clamation constructs  the  irrigation  systems,  and  pur- 
suant to  cooperative  agreements  with  that  Bureau,  the 
Department  of  Agriculture  handles  land  development, 
settlement,  and  land-use  readjustments. 

The  water  facilities  program  of  the  Department  of 
Agriculture  involves  the  construction  of  irrigation  sys- 
tems for  individual  farms  and  small  groups  of  farms 
involving  not  to  exceed  $50,000  of  Federal  funds  for 
each  project ;  and  also  provides  for  domestic  and  stock- 
water  developments  and  repair  or  rehabilitation  of  ex- 
isting systems. 

Past  Developments 

Approximately  20,500,000  acres  of  land  are  under 
irrigation  in  the  West  according  to  the  census  of  irri- 
gation of  1940.  This  is  about  3  percent  of  the  area  re- 
ceiving less  than  20  inches  of  rainfall  annually  and 
is  an  area  about  the  size  of  the  State  of  Maine.  Irri- 
gation works  have  been  constructed  for  the  irrigation 
of  about  25,000,000  acres  but  due  to  farming  practices, 
failure  of  water  supplies,  nonproductive  land,  or  other 
conditions,  only  about  75  percent  of  the  area  under  con- 
structed works  is  served  in  any  1  year.  By  regions,  the 
land  actually  irrigated  by  all  systems  in  the  West  in 
1939  (ag  shown  by  preliminary  1940  census  reports) 
was  approximately  as  follows : 

Acres 

Great  Plains  (including  Lower  Rio  Grande) 2,300,000 

Intermountain 11,  900,  000 

Pacific  coast 6,  300,  000 

The  Bureau  of  Reclamation  has  constructed  facilities 
to  provide  a  full  supply  of  water  to  2,500,000  acres 
of  land,  and  a  supplemental  supply  to  about  1,800.000 
acres.  In  15  States,  these  projects  have  created  50,000 
farms  and  support  a  large  additional  number  of  persons 
in  cities  and  towns.     Projects  under  construction  or 
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authorized  in  16  States  will  bring  in  2,500,000  addi- 
tional acres  and  provide  supplemental  service  for 
5,164,674  acres. 

The  Office  of  Indian  Affairs  has  provided  irrigation 
works  for  nearly  10,000  Indian  families  who  farm  ap- 
proximately one-third  of  the  irrigated  area.  Another 
third  is  leased  to  white  farmers,  and  the  remainder  is 
owned  by  white  water  users.  Approximately  25,000 
families  (Indian  and  white)  are  served  by  these  proj- 
ects located  in  15  States.  There  are  820,000  acres  of 
Indian  land  now  under  constructed  works,  and  500,000 
additional  acres  that  will  be  brought  under  irrigation 
when  the  current  program  is  completed.  Subsistence 
gardens  for  Indian  families  are  an  important  feature 
of  the  Indian  irrigation  program. 

Twelve  i^rojects  involving  a  total  of  133,000  acres 
have  been  authorized  under  the  Water  Conservation 
and  Utilization  Program.  It  is  estimated  that  approxi- 
mately 2,000  families  on  the  project  farms  and  in  the 
surrounding  dry-land  area  will  be  stabilized  by  these 
projects,  while  villages  and  towns  nearby  which  have 
been  threatened  b}'  desolation  will  i-eceive  new  stimu- 
lation. 

Program  Possibilities 

Preliminary  investigations  indicate  that  unused 
water  in  the  17  AVestern  States  can  be  conserved  to  give 
an  assured  supply  to  all  lands  now  irrigated  and  to 
reclaim  22,000,000  additional  acres.  These  investiga- 
tions also  indicate  that  of  the  20,500,000  acres  now 
irrigated,  there  are  11,700,000  acres  which  will  require 
supijlemental  water.  The  distribution  by  regions  has 
been  estimated  as  follows: 


Great 
Plains  ' 

Inter- 
mountain 

Pacific 
coast 

Total 

Area     requiring     supplemental 

Acres 
700.000 
4,500,000 

Acres 
S,  000. 000 
6,400,000 

Acres 
3, 000, 000 
11,100,000 

Acre) 
11,700,000 

New  area  to  be  irrigated 

22.000,000 

Total  acres  involved 

5,200,000 

14,400,000 

14,100,000 

33,700,000 

'  These  figures  include  development  for  700.000  acres  in  the  Lower  Rio  Grande 
Valley  or  Te.\as,  of  which  about  70  percent  will  require  supplemental  water. 

The  actual  amount  of  land  that  can  be  developed 
through  irrigation  is,  of  course,  uncertain.  While  there 
is  sufficient  water  to  permit  development  of  22,000,000 
acres  of  new  land  and  to  supply  supplemental  water 
to  11,700,000  acres  of  land  now  in  irrigation  enterprises, 
the  proportion  of  the  total  acreage  physically  capable 
of  irrigation  that  will  actually  be  irrigated  will  depend 
also  on  economic  feasibility  and  ujion  the  extent  to 
which  public  aid  to  irrigation  development  is  considered 
desirable  and  is  given. 

In  the  1934  National  Resources  Planning  Board  Re- 
port (page  192)  it  was  estimated  that  of  a  total  of 
26,376,000  acres  of  additional  irrigable  land  in  the 
I'nited  States  as  a  whole,  7,114,000  could  be  irrigated 


for  $100  per  acre  or  less  and  that  10,330,000  acres  could 
be  irrigated  for  $200  per  acre  or  less.  These  estimates 
did  not  include  the  costs  of  land  preparation,  build- 
ings, etc. 

It  appears  likely  that  except  for  small  projects 
mainly  on  individual  farms  the  great  majority  of  all 
additional  land  to  be  developed  through  irrigation  will 
require  that  at  least  as  large  a  share  of  the  cost  be 
borne  by  the  Government  as  under  the  Federal  recla- 
mation law.  Irrigation  costs  under  the  Federal  recla- 
mation law  are  reimbursable  in  40  years  without 
interest.  Construction  costs  under  the  Wheeler-Case 
Act  are  similarly  reimbursable  except  that  labor  and 
materials  contributed  by  the  WPA  and  CCC  are  reim- 
bursable only  in  such  amounts  as  may  be  determined 
by  the  President.  It  is  evident  that  the  magnitude  of 
an  irrigation  program  in  future  years  will  depend  con- 
siderably on  the  degree  to  which  the  Government  shares 
the  costs.  In  determining  this,  the  need  for  additional 
])opulation  support  and  the  relative  effectiveness  of 
irrigation  in  providing  it  should  bulk  large. 

In  areas  where  water  is  available,  land  may  also  be 
developed  through  the  construction  of  irrigation  facili- 
ties for  individual  farm  units  or  small  groups  of  farms 
where  streams,  wells,  or  springs  may  furnish  the  neces- 
sary water  suj^plies.  Much  of  this  acreage  is  now  culti- 
vated under  dry  farming  use  and  initial  irrigation 
developments  on  such  lands  would  not  necessarily  imply 
new  settlement  projects  and  broad  scale  establishment 
of  new  fai'm  units.  Such  development  would  provide 
for  a  more  complete  utilization  of  adjoining  range 
resources  by  making  available  supplemental  feed  sup- 
plies for  livestock.  Eventually  some  new  settlement 
might  come  about  in  certain  areas,  depending,  of  course, 
upon  the  availability  of  water  supplies,  but  the  first 
consideration  would  be  directed  toward  the  present  users 
of  these  lands  and  the  development  and  maintenance 
of  their  interests  in  this  change  from  the  present  types 
of  use  to  fit  in  with  the  more  intensive  use  of  land 
through  irrigation  farming.  Several  million  acres  and 
many  farm  families  could  be  benefited  by  this  ap- 
proach. However,  the  total  acreage  actually  irri- 
gated and  the  total  volume  of  water  used  would  be 
relativelj-  small  even  though  a  large  number  of  projects 
of  this  t3-pe  were  undertaken. 

Consistent  with  the  development  of  these  small  proj- 
ects it  is,  of  course,  necessary  that  all  such  works  be 
based  upon  sound  area  and  watershed  planning  which 
js  founded  upon  the  rights  and  needs  of  all  the  users 
of  the  watershed  lands  and  waters  as  well  as  the  down 
stream  areas. 

Benefits 

If  the  whole  22,000,000  acres  of  new  laud  for  which 
water  is  available  in  the  West  could  be  brought  into 
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production  and  supplemental  supplies  provided  for  11,- 
700,000  acres  now  inadequately  irrigated,  it  could  pro- 
vide 60  acres  of  land  for  over  366,000  new  farm  families 
and  an  estimated  123,000  farm  families  would  be  given 
added  security.  A  program  for  the  development  of 
even  a  substantial  portion  of  this  acreage  would  also 
provide  large  employment  opportunities  at  the  site  as 
well  as  for  workers  at  distant  points  who  produce  raw 
materials,  and  process  and  transport  equipment  and 
supplies. 

It  should  be  borne  in  mind  that  each  farm  forms  a 
base  for  economic  activity  and  employment  in  towns 
and  cities ;  and  a  great  many  families,  other  than  those 
on  farms,  receive  indirect  benefits  from  land  develop- 
ment through  irrigation. 

Coupled  also  with  the  benefits  derived  directly  from 
irrigation  are,  in  many  instances,  additional  benefits 
from  power  production,  flood  control,  provision  of 
water  for  domestic  and  industrial  uses,  stream  regula- 
tion, furnishing  of  facilities  for  recreation,  protection 
of  fish  and  wildlife,  abatement  of  pollution,  and  reduc- 
tion of  erosion  and  siltation. 

Some  irrigation  projects  now  under  waj'  can  be  com- 
pleted in  time  to  provide  critically  needed  food  in  the 
relatively  near  future,  and  some  multiple  purpose  proj- 
ects can  be  completed  in  time  to  provide  additional 
power  for  war  industries. 

The  employment  phase  of  such  irrigation  construc- 
tion as  may  be  soundW  undertaken  in  the  post-war 
period  will  be  a  significant  contribution  to  the  post-war 
effort  to  stabilize  employment.  Tlie  benefits  of  sound 
projects  do  not,  however,  terminate  with  construction. 
Such  projects  have  cumulative  benefits  and  contribute 
to  steady  progress  in  developing  the  West. 

Land  Development  Through  Drainage 

Background 

In  the  humid  areas  of  the  country  the  reclamation 
of  wet  lands  offers  considerable  possibility  for  in- 
creasing productive  capacity  and  support  for  popu- 
lation. 

Land  drainage  has  had  an  important  part  in  the 
develojaraent  of  American  agriculture  and  in  the  im- 
provement of  public  health.  It  is  conservatively  esti- 
mated that  more  than  100,000,000  acres  of  fertile  land 
have  been  added  to  the  cultivable  land  area  in  the 
United  States  or  have  been  made  more  productive  and 
profitable  by  improvements  constructed  by  drainage 
enterprises.  The  benefits  to  health  are  exceedingly 
difficult  to  measure,  but  it  is  known  from  early  records 
that  previous  to  extensive  drainage,  malaria  was  gen- 
erally prevalent  in  Illinois,  Indiana,  Michigan,  and 
Ohio  and  that  it  is  practically  unknown  in  these  areas 
today.     The  experience  in  the  South  also  has  been  that 


after  drainage  the  extent  and  seriousness  of  malaria 
have  been  generally  diminished. 

Drainage  of  farm  lands  began  soon  after  the  first 
settlement  was  made.  It  was  discovered  early  in  the 
work  that  even  in  small  luidertakings  several  land- 
owners frequently  were  interested  but  that  it  was  often 
difficult  to  secure  voluntary  cooperation.  When  many 
landowners  were  concerned,  it  was  practically  impos- 
sible to  secure  unanimous  action.  This  difficulty 
brought  about  the  passage  of  laws  which  provide  means 
of  constructing  necessary  drains  and  forcing  all  land- 
owners to  pay  their  just  share  of  the  cost.  The  first 
drainage  law  of  which  there  is  authentic  record  was 
enacted  by  the  colony  of  Xew  Jersey  on  September  26, 
1772.  This  act  was  drawn  for  the  specific  purpose  of 
improving  the  Passaic  River.  A  general  drainage  act 
was  passed  in  1804  in  New  York  State  and  several 
other  States  enacted  similar  laws  at  approximately  the 
same  time.  Under  these  early  acts  the  work  done  was 
small  and  m  many  cases  was  done  by  the  landowners 
themselves.  In  all  cases  it  was  paid  for  in  cash  as  the 
laws  made  no  provision  for  incurring  debts,  but  simply 
provided  methods  for  assessing  benefits  and  forcing 
those  benefited  to  pay  a  proportionate  share  of  the 
cost. 

As  the  projects  grew  in  size,  expensive  machinery 
was  required  for  economical  construction  and  it  be- 
came necessary  to  employ  contractors  to  handle  the 
work.  These  contractors  had  to  be  paid  at  the  com- 
pletion of  the  work.  As  the  landowners  could  not  raise 
the  large  sums  required,  drainage  development,  for  a 
time,  awaited  legislation  which  would  allow  adequate 
and  proper  financing.  In  1879  Illinois  passed  its  levee 
and  farm-drainage  acts,  which  permitted  the  district  to 
issue  bonds  to  be  sold  for  cash  to  jDay  for  the  construc- 
tion. These  bonds  were  first  liens  on  all  assessed  lands 
within  the  district,  and  arrangements  were  made  where- 
by the  landowners  had  a  long  time  in  which  to  pay  the 
costs  assessed  against  them  and  thus  redeem  the  bonds. 

Since  1879  practically  all  of  the  States  have  passed 
laws  that  have  been  approved  by  the  courts,  by  which 
drainage  districts  can  be  established  and  financed 
under  the  supervision  of  the  courts. 

Prior  to  1910  the  organization  of  drainage  districts 
requiring  bond  issues  was  confined  primarilj'  to  the 
north  central  States  of  Indiana,  Ohio,  Illinois,  Minne- 
sota, Wisconsin,  Iowa,  and  Missouri,  with  compara- 
tively few  districts  in  the  alluvial  area  of  the  lower 
Mississippi  Valley.  The  engineering  problems  were 
simple,  the  cost  of  di'ainage  low,  and  the  expenses  in- 
volved in  putting  the  land  into  cultivation  after  drain- 
age were  small.  The  work  proved  very  profitable  and 
made  possible  the  development  of  much  of  the  most 
fertile  and  profitable  agricultural  areas  in  the  States 
in  which  the  land  was  located.     The  development  con- 
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tinued,  with  few  exceptions,  on  a  conservative  basis 
until  about  1915,  when  the  agricultural  prosperity  re- 
sulting from  World  War  I  led  to  the  speculative  de- 
velopment by  drainage  of  cut-over  lands  and  swamp 
areas  during  the  j^eriod  of  high  prices.  A  considerable 
number  of  these  areas  have  encountered  financial  diffi- 
culties during  the  agricultural  depression  following 
1920.  On  many  of  the  projects  the  promoters  failed 
to  take  into  consideration  such  items  as  soil  fertility, 
cost  of  developing  farm  units  after  drainage  was  com- 
pleted, difficulties  in  obtaining  settlers  for  the  undevel- 
oped areas,  cost  of  maintaining  drainage  improve- 
ments, need  for  agricultural  products  to  be  grown,  etc. 
In  some  areas  the  i^lan  of  drainage  was  incomplete  or 
improvements  were  designed  with  insufficient  capacity 
so  that  large  areas  remained  poorly  drained  and  could 
not  be  made  to  produce  profitable  crops  without  exten- 
sive additional  work.  In  other  areas  the  cost  of  the 
drainage  was  excessive  and  the  landowners  found  it 
impossible  to  meet  their  drainage  assessments  from  the 
income  received  from  the  land.  The  extent  of  these 
ill-advised  projects,  while  large,  is  but  a  small  per- 
centage of  the  area  that  has  been  successfully  and 
profitably  reclaimed  by  drainage,  and  the  difficulties 
that  have  been  encountered  should  not  lead  the  Nation 
to  ignore  the  possible  benefits  to  the  agriculture  of  the 
country  in  carrying  on  a  constructive  development  of 
the  wet,  swamp,  and  overflowed  lands  that  still  exist 
throughout  the  country.  Such  development  should  be 
made  a  part  of  sound  land-use  policies,  with  proper 
consideration  for  wildlife,  forestry,  and  recreational 
developments. 

Since  the  break  in  the  prices  of  agricultural  products 
in  1920  and  the  deflation  of  land  values  that  occurred 
at  that  time,  the  farmer  has  had  a  difficult  time.  Con- 
ditions became  especially  critical  in  1930  when  many 
farmers  found  it  impossible  to  meet  their  regular  taxes. 
Landowners  even  in  drainage  districts  with  no  out- 
standing bonds  or  obligations  frequently  found  it  im- 
possible to  raise  funds  to  maintain  their  drainage  im- 
provements. Lack  of  maintenance  resulted  in  poor 
drainage  which  reduced  crop  yields  and  income  and 
made  the  raising  of  funds  for  maintenance  all  the  more 
difficult.  This  vicious  circle  has  resulted  in  the  de- 
velopment of  unsatisfactory  drainage  conditions  in 
many  formerly  well-drained  areas  and  has  reached  a 
stage  where  extensive  rehabilitation  of  drainage  im- 
provements is  necessary  to  restore  good  drainage. 

Districts  organized  during  and  immediately  follow- 
ing World  AYar  I  when  agricultural  prices  were  ab- 
normally high  have  faced,  in  addition  to  the  problem 
of  maintaining  their  drainage  improvements,  the  prob- 
lem of  meeting  the  drainage  assessments  levied  to  meet 
the  outstanding  bonds.    In  many  of  the  districts  only 


a  small  part  of  the  land  had  been  brought  into  cultiva- 
tion at  the  time  the  break  in  agricultural  prices  oc- 
curred, and  these  districts  have  been  faced  with  the  ina- 
possible  problem  of  paying  for  high-cost  work  out  of 
deflated  incomes  from  a  fraction  of  the  land  drained. 

The  Government,  through  the  Reconstruction  Fi- 
nance Corporation,  has  assisted  many  drainage  dis- 
tricts in  refinancing  outstanding  obligations.  How- 
ever, such  assistance  does  not  meet  the  problems  of  re- 
habilitating existing  drainage  improvements,  provid- 
ing increased  capacity  where  necessary,  extending  im- 
provements to  areas  unsatisfactorily  drained  by  the 
original  works,  developing  the  nonproductive  areas  that 
must  meet  their  share  of  the  drainage  assessments,  and 
similar  problems.  Assistance  and  guidance  in  the  solv- 
ing of  such  problems  are  essential  if  many  worth-while 
drainage  enterprises  are  to  be  developed  into  financially 
sound  organizations. 

Some  Federal  aid  in  rehabilitating  drainage  district 
improvements  has  been  extended  through  the  CCC  and 
the  WPA.  The  amount  of  such  assistance  has  been 
limited  by  various  factors  but  has  been  extensive  enough 
to  show  the  great  benefits  resulting  from  such  work. 

While  a  large  majority  of  the  organized  drainage 
enterprises  in  the  country  have  proved  profitable  and 
have  resulted  in  the  development  of  millions  of  acres 
of  our  most  valuable  agi'icultural  land,  there  have  been 
sufficient  failures  to  indicate  the  need  for  guidance  in 
the  planning  and  carrying  out  of  such  enterprises. 
Many  districts  have  been  organized  in  comparatively 
small  areas,  based  more  on  community  needs  and  inter- 
est than  on  watershed  requirements.  No  systematic 
procedure  has  been  followed.  Some  districts  have  good 
agricultural  drainage,  the  drainage  of  others  is  entire- 
ly inadequate.  Big  ditches  flow  into  little  ditches  which 
in  turn  empty  into  unimproved,  badly  congested  nat- 
ural channels  of  sluggish  bayous.  These  adverse  situa- 
tions create  confusion  and  result  in  hard  feelings  that 
perplex  and  discourage  the  landowners.  The  cause  in 
most  cases  is  poor  planning  and  piecemeal  methods  of 
drainage.  Few  districts  have  emploj^ed  competent  en- 
gineers and  many  have  no  engineering  plans  of  an}' 
kind.  In  many  cases  the  sizes  of  ditches  are  entirely 
inadequate,  with  the  result  that  the  land  has  never  been 
drained.  Some  districts  have  been  unsound  projects 
from  their  A'ery  beginning  because  the  soils  were  not  of 
sufficient  fertility  to  warrant  development,  or  the  lack 
of  control  or  erosion  from  surrounding  hill  lands  made 
it  impractical  to  maintain  the  drainage  improvements. 

Such  difficulties  could  have  been  largely'  overcome  if 
Federal  assit-tance  had  been  available  to  the  local  people 
in  determining  the  desirability  of  the  project  from  the 
land-use  point  of  view,  in  developing  sound  engineer- 
ing plans,  and  in  financing  the  project  on  a  reimbursable 
basis. 
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Drainage  Program  Possibilities 

The  rehabilitation  of  existing  drainage  enterprises 
and  the  drainage  of  areas  of  wet,  swamp  and  over- 
flowed lands  outside  such  districts  affords  an  oppor- 
tunity for  the  employment  of  a  large  amount  of  un- 
skilled labor.  A  large  part  of  such  work  consists  of 
clearing  ditch  channels,  the  construction  of  outlet  struc- 
tures for  lateral  ditches,  preparation  for  seeding,  and 
the  seeding  of  ditch  banks,  and  similar  work  that  com- 
mon labor  can  be  used  on  to  good  advantage.  Most  of 
the  excavation  would  require  heavy  equipment. 

Existing  drainage  enterprises. — According  to  the 
1930  census,  there  are  approximately  80,000,000  acres 
of  land  in  organized  drainage  enterprises  in  the  humid 
section  of  the  United  States.  Of  this  80,000,000  acres, 
approximately  54,000,000  acres  are  under  various  de- 
grees of  cultivation,  and  about  19,000,000  acres  remain 
in  an  undeveloped  state.  The  balance  is  in  farmsteads, 
pastures,  etc.  Of  the  54,000,000  acres  in  cultivation, 
approximately  24,600,000  acres  require  the  rehabilita- 
tion of  the  outlet  drainage  improvements  before  the 
land  can  be  used  to  the  best  advantage.  Of  the  19,000,- 
000  acres  of  undeveloped  land,  at  least  4,300,000  acres 
are  fertile  land  suitable  for  cultivation  and  probably 
warrant  the  cost  of  rehabilitating  existing  drainage 
improvements.  The  cost  of  such  work  is  estimated  at 
from  $5  to  $30  per  acre  with  an  average  of  $9  per  acre. 
In  considering  the  estimates  in  connection  with  the  un- 
developed land,  it  must  be  remembered  that  the  re- 
habilitation of  the  outlet  drainage  is  but  a  part  of  the 
cost  of  putting  the  land  in  shape  for  farming.  A  large 
part  of  the  area  is  cut-over  timber  land  that  must  be 
cleared.  Bridges  must  be  constructed  to  reach  inac- 
cessible areas;  field  ditches  are  required  to  supplement 
the  outlet  ditches  constructed  by  the  district.  Wliere 
new  settlers  are  involved,  the  cost  of  buildings,  fences, 
etc.,  must  be  taken  into  consideration. 

The  cash  cost  of  clearing  the  land  would  not  exceed 
$15  to  $20  if  the  clearing  were  done  gradually  by  the  use 
of  the  settler's  own  labor.  If  the  land  were  cleared  and 
stumped  by  contract,  however,  the  cost  might  run  much 
higher.  The  cost  of  roads  and  bridges  varies  widelj- — 
in  some  instances  no  bridges  are  required  while  in  others 
the  cost  may  be  as  high  as  $3  to  $4  per  acre.  An  average 
cost  of  $3  per  acre  for  roads  and  bridges  is  considered 
a  liberal  estimate.  The  cost  of  field  ditches  averages 
from  $2  to  $3  per  acre.  Allowing  $9  per  acre  for  work 
on  outlet  ditches,  $20  for  clearing,  $3  for  road  work 
and  bridges,  and  $3  for  field  ditches,  the  cost  of  placing 
the  4,300,000  acres  of  undeveloped  land  in  organized 
districts  in  condition  for  cultivation  would  average 
$35  per  acre  aliove  labor  for  clearing  and  without  new 
farm  stru(?tures  and  facilities. 

The  24,600,000  acres  of  fertile  cultivated  land  in 
organized  drainage  enterprises  require  the  rehabilita- 


tion of  outlet  drainage  systems  but  are  cleared  and 
largely  provided  with  roads  and  bridges  so  that  little 
or  no  expenditure  would  have  to  be  made  for  such 
work.  There  is  also  a  general  lack  of  sufficient  field 
drainage  and  the  development  of  satisfactory  systems 
would  require  an  average  expenditure  of  about  $2  per 
acre.  Estimating  the  cost  of  improving  outlet  drain- 
age at  $4  per  acre,  and  the  field  drainage  at  $2  per 
acre,  the  cost  of  rehabilitating  such  land  would  average 
$6  per  acre. 

Wet  land  outside  drainage  enterprises. — In  the  humid 
sections  of  the  United  States  there  are  approximately 
98,000,000  acres  of  wet,  swamp,  and  overflowed  land 
still  remaining  outside  of  organized  drainage  enter- 
prises. Of  the  98,000,000  acres,  about  20,000,000  acres 
are  capable  of  development  or  improvement  at  moderate 
cost. 

Based  on  the  soil  fertility  and  the  drainage  prob- 
lems involved,  it  is  estimated  that  about  6,400,000  acres 
of  the  wet  but  partially  developed  land  can  be  drained 
and  put  into  cultivation  at  a  cost  for  outlet  drainage 
ranging  from  $10  to  $30  per  acre  and  a  cost  for  field 
drainage  averaging  $2  per  acre.  It  is  also  estimated 
that  about  13,648,000  acres  of  undeveloped  but  fertile 
land  could  be  provided  with  outlet  drainage  at  a  cost 
of  from  $15  to  $40  per  acre.  A  large  part  of  the  im- 
developed  land  is  in  cut-over  timber  and  would  require 
clearing  and  the  construction  of  roads  and  bridges  in 
addition  to  the  construction  of  field  ditches  or  drains. 
Clearing  is  estimated  at  $20  per  acre  above  the  settlers' 
labor,  roads  and  bridges  at  $3  per  acre,  and  field  drain- 
age at  $3  per  acre.  These  costs  added  to  the  cost  of 
outlet  drainage  give  a  range  of  $41  to  $66  per  acre  for 
draining  and  clearing  the  undeveloped  fertile,  wet, 
swamp,  and  overflowed  lands.  Farm  structures  and 
facilities  would  have  to  be  added  to  obtain  the  cost  of 
full  development. 

The  land  considered  available  for  development  or 
rehabilitation  has  been  confined  to  areas  of  fertile  soils 
of  proven  agricultural  value.  Much  of  it  is  located  in 
the  most  thickly  populated  agricultural  sections  of  the 
country  and  is  adaptable  to  the  general  type  of  agricul- 
ture practiced  in  the  region  in  which  it  lies.  A  consid- 
erable part  of  it  can  be  brought  under  cultivation  by 
the  present  owners  without  involving  the  problem  of 
obtaining  new  settlers.  In  many  cases  the  development 
of  wet  areas  will  enable  farmers  to  abandon  eroded  hill 
lands  and  submarginal  lands  or  place  them  in  timber 
or  pasture,  and  move  their  cultivated  crops  to  the  fertile 
bottom  lands.  Thus  good  land-use  practices  can  be 
established  in  many  instances  without  moving  farmers 
to  new  locations. 

Where  resettlement  is  required,  the  development  of 
the  wet  lands  would  make  it  possible  to  move  those 
involved  but  a  short  distance  where  they  could  continue 
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types    of    farming    with    which    they    are    already 
acquainted. 

The  following  summary  may  provide  perspective  con- 
cerning possibilities  in  a  drainage  program : 

Total  area  of  wet  lands  (Including  land  in  orgfln-         Acres 

Ized  drainage  districts  now  drained) 177,764,000 

Total  area  in  drainage  enterprises 79,432,000 

Area  that  could  be  improved  at  moderate  cost 28,  928, 000 

Acres 

Cultivated  area 24,  628,  000 

Undeveloped  area 4,300,000 

Total  area  outside  drainage  enterprises 98,332,000 

Area  that  could  be  improved  at  moderate  cost 20,  088,  000 

Partially  developed 6,440,000 

Undeveloped— 13, 648,  000 

Area  requiring  higher  costs  or  not  susceptible  to 
drainage 78,  244,  000 

In  brief,  this  suggests  the  possibility  of  developing 
or  improving  about  29,000,000  acres  in  drainage  enter- 
prises and  about  20,000,000  acres  outside  drainage  enter- 
prises. Otherwise  stated,  it  suggests  the  possibility  of 
developing  about  18,000,000  acres  of  new  land  in  and 
outside  of  drainage  enterprises  and  improving  about 
31,000,000  acres  in  and  outside  present  drainage  enter- 
prises. The  18,000,000  acres  of  new  land  would  pi'o- 
vide  80-acre  farms  for  225,000  farm  families  and  farm 
products  for  about  7,000,000  people.  The  improvement 
of  31,000,000  acres  would  increase  the  stability  and 
standard  of  living  for  several  hundred  thousand  farm 
families  and  also  add  to  the  Nation's  production  capac- 
ity and  support  for  population.  It  should  also  be 
recognized  that  a  drainage  program  such  as  indicated 
above  would  provide  a  large  amount  of  employment  in 
its  development  and  could  be  easily  adapted  to  purposes 
of  employment  stabilization. 

The  acreage  physically  possible  of  development 
thi-ough  drainage  is,  of  course,  considerably  gi-eater 
than  that  suggested  for  development  at  moderate  cost. 
There  are  over  78,000,000  additional  acres  of  wet  lands 
outside  of  drainage  enterprises,  a  considerable  propor- 
tion of  which  could  be  drained  at  higher  cost.  Should 
it  be  considered  in  the  public  interest  to  provide  a  high 
degree  of  public  aid,  the  acreage  that  could  be  developed 
through  drainage  would  be  greater. 

Land  Development  Through  Clearing 
Setting  and  Objectives 

In  the  early  history  of  the  United  States  the  rapid 
and  destructive  clearing  of  land  for  agriculture  was 
common.  "By  1880,  about  150,000  acres,  or  22  per- 
cent of  the  original  eastern  forest,  had  been  removed 
merely  to  get  at  the  soil  and  most  of  the  trees  were 
destroyed  and  burned  as  an  obstruction  to  agricul- 
ture." 2 


-  R.   T.   Ely    and   George   S.    Wehrwein,   Land   Economics,   page   168. 
(1940.) 


In  those  days  clearing  involved  the  removal  of  virgin 
timber.  In  the  present  day  clearing  tends  to  involve 
largely  the  removal  of  brush  and  stumps  or  small 
growth  timber.  A  fast-moving  lumbering  industry  has 
lumbered  off  vast  areas  of  land.  Although  there  was 
considerable  emphasis  on  the  development  of  agricul- 
tural land  in  the  early  years  of  this  century,  the  rate 
at  which  forest  lands  have  been  cut  over  for  timber 
has  far  outdistanced  the  ratio  at  which  such  lands 
have  been  developed  for  agriculture. 

Cut-over  lands  have  come  to  be  something  of  a  "no- 
man's  land."  The  cut-over  lands  that  have  not  been 
settled  tend  -to  be  of  low  fertility,  unfavorably  situated, 
or  subject  to  especially  high  clearing  costs.  Some  of 
the  lands  which  could  be  cleared  for  aginculture  might 
yield  a  better  income  over  a  long  period  of  years  if 
returned  to  forestry.  Perhaps  one  of  the  great  handi- 
caps to  a  successful  utilization  of  much  of  the  cut- 
over  land  of  the  country  is  the  high  valuation  that  has 
been  placed  upon  it,  on  the  assumption  that  it  is  suit- 
able for  agriculture.  Farm  abandonment  and  tax  de- 
linquency are  notorious  companions  of  settlement  in 
cut-over  areas. 

A  major  reason  for  the  widespread  failure  of  settle- 
ment of  cut-over  areas  has  been  the  lack  of  careful 
classification  of  the  land  to  determine  its  best  use. 
There  are  undoubtedly  cut-over  areas  both  on  farms 
and  not  on  farms  that  are  suitable  for  agriculture,  but 
the  total  of  such  areas  is  probably  a  small  proportion 
of  all  cut-over  lands.  A  classification  of  such  lands  to 
determine  whether  they  should  be  utilized  for  agricul- 
ture, returned  to  commercial  timber,  or  directed  toward 
some  other  use,  is  a  prime  necessity  in  developing  a 
policy  for  the  settlement  of  cut-over  lands. 

The  fact  that  much  of  the  cut-over  land  already  set- 
tled is  of  poor  quality  places  the  development  and 
settlement  of  new  farms  peculiarly  close  to  the  problem 
of  resettlmg  families  now  on  submarginal  land.  The 
general  problem  of  correlating  new  land  development 
with  submai'ginal  land  retirement  is  well  illustrated 
within  the  cut-over  land  areas. 

If  the  cut-over  lands  could  be  carefully  classified, 
it  is  not  unlikely  that  a  large  number  of  people  now  on 
submarginal  farms  could  be  given  better  opportunities 
by  clearing  more  good  land  on  those  farms,  or  by  clear- 
ing the  better  land  for  farms  in  new  areas. 

Land  development  and  settlement  through  clearing, 
like  its  development  and  settlement  through  drainage 
or  irrigation,  has  its  setting  in  the  growing  national 
need  for  agricultural  products  and  employment  op- 
portunities. The  areas  of  cut-over  lands  that  show  a 
possibility  of  providing  agricultural  products  at  rea- 
sonable cost  and  of  providing  at  least  a  minimum 
standard  of  living  for  farm  people  should,  therefore, 
be  carefully   explored.     Development   possibilities   in 
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this  field  should  be  compared  with  those  in  such  other 
fields  as  drainage  and  irrigation. 

A  successful  policy  for  cut-over  lands  must  include 
not  only  careful  classification  and  study  of  economic 
possibilities,  but  must  provide  guidance  and  assistance 
to  settlers.  The  information  can  serve  its  most  useful 
purpose  only  if  it  is  in  their  hands. 

Program  Possibilities 

It  has  been  estimated  that  there  are  170  million  acres 
of  forest  and  cut-over  land  not  in  farms  which,  without 
drainage,  are  physically  capable  of  producing  crops 
and  that  there  are  about  50  million  acres  of  woodland 
in  farms  which  are  topographically  suitable  for  farm- 
ing, without  drainage.^  What  proportion  of  this  land 
considei-ed  physically  capable  of  agricultural  use  can  be 
economically  developed  for  such  purposes  it  is  dif- 
ficult to  say.  The  large  majority  of  this  land  is  of 
very  low  fertility,  sandy,  stony,  or  rough.  Probably 
only  a  small  proportion  of  the  forest  and  cut-over 
land  physically  capable  of  development  can  repay  the 
costs  of  clearing  and  settlement.  As  a  result  of  a 
nation-wide  appraisal  to  provide  an  estimate  of  land 
suitable  for  cultivation,  it  was  estimated  that  there 
were  approximately  42  million  aci'es  of  land  in  brush 
and  timber  suitable  for  cultivation  under  good  soil 
conservation  practices.*  This  estimate  was  made  on 
the  assumption  of  prices  equal  to  the  average  for  the 
period  1921  to  1936. 

If  42  million  acres  of  land  could  be  economically  de- 
veloped through  clearing  and  average  yields  could  be 
assumed,  food  products  would  be  provided  for  some- 
thing like  15  million  people  and  employment  opportu- 
nities for  several  hundred  thousand  farm  families. 

The  costs  of  clearing  land  vary  considerably  by  areas 
and  related  conditions  and  also  by  methods  used.  On 
lands  that  have  been  cut-over  for  some  time  and  on 
which  the  large  stumps  have  decayed  the  costs  of 
clearing  tend  to  be  relatively  low.  Gradual  clearing 
by  ajaplication  of  the  settlers'  own  labor  is  particularly 
adapted  to  increasing  the  acreage  for  agriculture  on 
land  already  in  farms,  and  involves  a  relatively  small 
cash  outlay. 

The  prevention  of  settlement  on  cut-over  lands  sub- 
marginal  for  agriculture  bears  special  emphasis.  Rural 
zoning  to  prevent  unwise  settlement  is,  in  a  sense,  a 
means  of  increasing  the  probability  that  such  cut-over 
lands  as  are  settled  will  result  in  a  net  benefit  to  the 
nation  in  terms  of  products  and  employment  opportu- 
nities. 

In  recognizing  the  fact  that  the  development  and 
settlement  of  the  better  cut-over  lands  for  agriculture 


■i  Report  of  the  y'ational  Resources  Board,  19i.',,  p.  128. 
*  See  table  4,  p.  fl5,  of  article  by  Utz,  Kellogg,  and  otliers  in  the  193S 
Yearbook  of  Agriculture. 


may  contribute  to  a  growing  need  for  agricultural 
products,  we  must  not  forget  that  the  prospective  need 
for  timber  products  is  also  great.  The  lands  most 
suitable  for  agriculture  are  often  also  best  suited  for 
commercial  timber  production. 

In  general,  the  cut-over  areas  are  transition  zones  in 
which  the  appropriate  types  of  land  use  are  yet  to  be 
determined.  To  a  large  extent  the  agricultural  use  of 
land  must  be  developed  in  relation  to  forest  use  and 
recreational  use;  and  must  be  supplemented  by  income 
from  related  pursuits  and  industries.  The  rate  of  de- 
velopment of  cut-over  land  for  agriculture  will,  there- 
fore, depend  to  a  considerable  degree  upon  the  bal- 
anced development  of  cut-over  areas. 

There  is  no  general  public  program  for  land  clear- 
ing such  as  that  for  irrigation  and  water  utilization, 
although  the  Farm  Security  Administration,  the  Work 
Projects  Administration,  and  others  have  provided 
various  types  of  aid  to  settlers  on  cut-over  lands. 
There  have  been  clearing  activities  in  such  areas  as  the 
Lakes  States,  the  Pacific  Northwest,  and  in  the  Missis- 
sippi Delta,  but  those  have  been  private  efforts  or 
incidental  to  more  general  programs  of  public  agencies. 

The  rapid  clearing  of  lands  by  large-scale  methods  in- 
volves a  greater  original  outlay  per  acre.  It  not  only 
involves  payment  for  the  labor  which  a  settler  might 
otherwise  perform,  but  tends  to  involve  removal  of 
green  stumps.  Wiether  the  increased  outlay  is  offset 
by  ihe  greater  speed  in  establishing  a  farm  as  a  going 
ccucern  is  uncertain. 

The  1934  National  Resources  Planning  Board  report 
indicated  a  range  bj'  States  in  the  estimated  cost  of 
clearing  land  under  average  conditions  of  from  $10  to 
$r>0  per  acre,  except  for  the  Pacific  Coast  States  for 
which  the  estimate  was  $200  per  acre.  Recent  studies 
by  the  Bureau  of  Agricultural  Economics  in  coopera- 
tion with  the  experiment  stations  suggest  that  much 
land  can  be  rapidly  cleared  in  these  States  for  about 
$50  per  acre.  It  appears  that  new  methods,  such  as 
the  use  of  the  bulldozer  have,  in  recent  years,  re- 
duced the  cost  and  original  outlay  necessary  for  rapid 
clearing. 

These'  costs  do  not  include  such  costs  as  buildings 
and  other  improvements,  interest,  taxes,  and  commu- 
nity costs,  etc.,  which  must  be  included  in  the  over-all 
cost  of  establishing  a  farm  by  clearing  cut-over 
land. 

Both  the  volume  and  the  rate  at  which  forest  and 
cut-over  land  will  be  cleared  and  settled  will  depend 
on  public  policy  as  well  as  on  costs  and  the  need  for 
new  land.  If  any  substantial  portion  of  42,000,000  cut- 
over  acres  were  developed  for  agriculture,  it  would  rep- 
resent a  large  program  of  resource  development  and 
rural  works.  A  liberal  public-aid  policy  will  tend  to 
speed  up  development  and  settlement  of  cut-over  lands. 
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Evaluation  of  Land  Development  and 
Settlement  Activities 

General  Relationships  and  Plans 

In  aijpioachiiig  the  evaluation  of  specific  works  or 
projects  for  land  development  and  settlement  it  is  im- 
portant to  bear  in  mind  the  relationship  of  land  de- 
velopment and  settlement  generallj'  to  the  broad  objec- 
tives of  providing  increased  productive  capacity  and 
population  support.  It  is  necessaiy  to  take  into  con- 
sideration also  a  wide  variety  of  general  i)lans  and 
programs.  It  is,  for  example,  necessary  to  note  the 
relationship  of  land  development  generally  to  soil  con- 
servation; the  relationship  of  hind  development  on 
existing  farms  to  its  development  in  new  areas;  the 
relationship  to  each  other  of  various  phases  of  de- 
velopment, such  as  drainage,  clearing,  and  irrigation: 
the  relationship  of  land  development  to  complementary 
or  competitive  activities,  such  as  power,  flood  control, 
and  navigation;  and  the  relationship  to  general  area 
plans. 

It  is  to  be  noted  that  the  development  of  land  on  ex- 
isting farms  and  in  existing  enterprises  differs  some- 
what from  new  land  development.  An  important  dif- 
ference is  that  in  the  first  case  settlement  and  migra- 
tion are  not  significantly  involved  whereas  in  the  second 
they  are.  The  desirability  of  a  farmer  clearing,  drain- 
intf.  or  irrigatmir  additional  acres  on  the  farm  where 
he  lives  raises  issues  quite  tlitferent  from  those  involved 
in  tlie  desirabilit}'^  of  developing  new  farms  by  clear- 
ing, draining,  or  irrigating  new  areas.  When  a  farmer 
is  alread}'  in  place,  the  clearing  of  new  land  is  often  a 
good  way  to  utilize  labor  and  expand  his  cultivated 
aci'eage  to  an  efficient  size.  An  entirely  new  set  of  build- 
ings is  not  needed  and  the  part  of  the  farm  alreadj'  in 
cultivation  nniy  furnish  or  help  furnish  the  capital 
necessary.  In  the  case  of  clearing,  furthermore,  the 
stumps  can  be  taken  out  as  they  decay  and  the  high 
cost  of  rai)id  removal  of  green  stumps  avoided.  Im- 
pro\ement  of  existing  irrigation  enterprises  and  the 
development  of  small  water  facilities  on  existing  farms 
do  not  involve  extensive  pi-oblems  of  settling  new  fami- 
lies. It  is  more  largely  a  matter  of  rehabilitation,  re- 
organization of  farm  units,  and  placing  an  improved 
capital  base  under  families  that  might  otherwise  be 
forced  to  go  on  relief  or  to  give  up  entirely. 

The  development  of  new  land  areas,  on  the  other 
hand,  normally  involves  fairly  large-scale  operations 
and  extensive  problems  of  settler  selection,  guidance, 
and  financing.  It  is  coming  to  be  the  type  of  under- 
taking which  requires  public  land  acquisition,  public 
construction,  and  public  management  in  its  early  stages 
rather  than  merely  aid  to  individuals. 

The  improvement  of  existing  farms  as  well  as  the 
development  of  new   farms  tend  to   increase  the  na- 
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tion's  productive  capacity  and  population  support. 
Which  new  land  should  be  brought  into  cultivation 
shoidd  not  be  deteimined  by  whether  it  is  or  is  not  now 
in  farms,  but  by  its  productivity  relative  to  the  cost  of 
its  improvement.  It  is  important  to  bring  good  land 
into  cultivation  both  to  increase  the  living  standard 
(jf  families  in  place  and  to  provide  new  farm  family 
units. 

It  is  highl}'  important  that  the  development  of  addi- 
tional land  for  agriculture,  whether  in  farms  or  not, 
be  preceded  by  careful  study  of  the  basic  soil  and  water 
resources.  The  availability  and  stability  of  water 
supplies  is  especially  important  for  irrigation.  The 
nature  of  the  soils  is  extremely  important  for  all  types 
of  development.  It  should  be  certain  that  the  lands 
lo  be  developed  are  of  such  character  and  natural 
productivity  that,  with  a  moderate  outlay  for  improve- 
ment, they  will  provide  a  satisfactory  living  for  farm 
people.  Adequate  land  classification  should  precede 
development  and  settlement. 

The  proposals  and  projects  for  land  development 
must,  of  course,  be  judged  in  light  of  the  regional  situ- 
ation in  which  they  occur.  Irrigation,  for  instance, 
nuist  be  judged  in  the  light  of  the  particular  situations 
of  the  West  with  all  its  recent  problems  and  need  for 
stabilization.  The  drainage  of  wet  lands  must  be  care- 
fully related  to  the  special  situations  in  the  Sonth  and 
in  other  humid  areas. 

Land  develojnnent  proposals  and  projects  are  normal- 
ly related  closely  to  other  developments,  such  as  flood 
control,  power  development,  and  navigation ;  and  these, 
as  well  as  special  regional  situations,  will  bear  on  the 
choice  between  alternative  proposals  for  land  devel- 
opment. 

Comparison  of  Costs  and  Benefits 

There  is  a  very  large  acreage  of  land  not  now  in 
crops  or  intensively  used,  that  is  physically  capable  of 
development  for  these  purposes.  As  previously  stated, 
it  has  been  estimated  that  water  is  available  to  supply 
22,000.000  acres  of  new  land  through  irrigation  and  to 
provide  sui:)plemental  water  to  11,700,000  acres  more. 
It  has  been  estimated  that  there  are  some  170,000,000 
acres  of  forest  and  cut-over  land  not  in  farms  and  some 
40  or  50  millions  acres  in  farms  that  would  be  physically 
capable  of  producing  crops  without  drainage.'"  There 
are  over  9G.000.000  acres  of  wet  land  not  now  in  culti- 
vation, a  large  portion  of  which  is  physically  ca])able 
of  j)roducing  crops  after  drainage  and  clearing,  and  an 
estimated  31,000.000  acres  now  in  use  whose  i)roduc- 
tivity  coidd  be  increased  by  drainage  improvements.  It 
appears,  therefore,  that  there  are  well  over  300,0t)0,000 
acres  of  land  physically  capable  of  use  for  crops  if  de- 
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velopecl  through  drainage,  clearing,  or  irrigation.  There 
are  also  nearly  43,000,000  acres  now  in  use  whose  pro- 
ductivity could  be  increased  by  irrigation  and  drainage. 
It  is,  of  course,  obvious  that  the  new  acreage  that  would 
even  come  close  to  being  capable  of  supporting  farm 
families  under  the  conditions  likelj'  to  prevail  in  the 
foreseeable  future  is  but  a  small  proportion  of  300.000,- 
000.  The  benefits  per  unit  of  financial  outlay  will  be 
instrumental  in  determining  the  proportion  of  the  total 
acreage  physically  capable  of  more  intensive  use  that 
should  actually  be  developed  for  such  use.  A  compari- 
son of  the  ratio  of  costs  to  benefits  should  also  be  in- 
strumental in  determining  the  areas,  the  types  of  pro- 
jects, and  the  specific  projects  within  types  that 
should  have  precedence  in  a  general  program  for  land 
development. 

In  considering  the  costs  and  benefits  for  specific 
proposals  and  projects  for  new  land  development,  it 
should  be  recognized  first  of  all  that  there  is  need  for 
additional  land  of  a  productivity  relative  to  cost  greater 
than  land  now  being  retired  from  cultivation.  It  must 
also  be  recognized,  however,  that  there  are  alternative 
possibilities  for  meeting  the  country's  increasing  needs 
for  land  and  land  products.  The  possibilities  through 
irrigation,  drainage,  and  clearing  should,  therefore, 
be  carefully  compared  as  should  the  individual  projects 
in  each  of  these  fields.  Only  when  this  is  done  can  there 
be  a  reasonable  judgment  concerning  those  projects 
which  will  give  the  greatest  over-all  benefits  to  society 
relative  to  total  costs  to  society. 

In  attempting  to  arrive  at  an  evaluation  judgment 
concerning  specific  land-development  projects,  it  may 
be  helpful  to  consider  the  number  of  families  likely  to 
be  supjDorted  at  a  reasonable  level  of  income  at  a  given 
over-all  cost.  If  more  families  can  be  maintained  at 
a  reasonable  income  level,  with  a  given  over-all  cost,  on 
the  new  land  than  on  lands  of  low  pi-oductivity  now  in 
cultivation,  the  land  development  proposed  is  probably 
justified. 

In  arriving  at  a  judgment  concerning  costs  and  bene- 
fits a  M'ide  variety  of  costs  and  benefits  must  be  counted. 
It  must  be  noted  that  the  costs  and  benefits  of  a  develop- 
ment project  are  not  normally  confined  to  the  particu- 
lar land  area  upon  which  these  activities  take  place. 
Irrigation  projects,  for  instance,  often  have  their  justi- 
fication to  a  large  extent  in  the  stabilization  they  pro- 
vide for  surrounding  areas.  On  the  other  hand,  in- 
creased production  of  certain  crops  in  a  newly  developed 
ai'ea  may  result  in  considerable  hardship  to  other  areas. 
In  considering  the  cost  of  bringing  a  particular  piece 
of  land  to  a  point  where  it  will  support  a  family,  it  is 
necessary  also  to  count  other  costs  than  merely  those 
for  original  clearing,  drainage,  or  irrigation,  such  as 
interest,  the  costs  of  housing  and  home  improvements, 
and  the  community  costs  which  must  be  shared. 


There  are  many  costs  and  benefits  of  land  develop- 
ment that  cannot  be  given  precise  quantitative  expies- 
sion.  It  is  believed,  however,  that  a  comparatively 
large  proportion  of  the  costs  and  benefits  of  such 
projects  can  be  reduced  to  quantitative  terms.  The 
probable  increase  in  future  income,  appropriately  dis- 
counted to  the  present,  can  serve  as  a  tangible  item  to 
compare  with  the  calculable  financial  outlay.  This 
should  serve  as  a  primary  guide  in  comparing  indi- 
vidual projects  of  a  similar  type  with  one  another.  It 
still  leaves  for  the  realm  of  general  judgment  and 
perhaps  philosophy  the  proportion  of  intangible  bene- 
fits that  may  appropriately  be  allowed  for  projects  of 
a  general  type. 

Financial  and  Institutional  Arrangements 

The  extent  to  which  Federal  or  other  public  aid 
should  be  given  for  land  development  is  subject  to 
debate.  There  should,  however,  be  reasonable  uniform- 
ity in  the  degree  of  aid  given  by  the  Government.  The 
Reclamation  Act  provides  for  foregoing  interest,  and 
permits  repayment  over  a  40-year  jjeriod.  The  Wheeler- 
Case  legislation  permits  additional  aid  in  the  way  of 
AVPA  labor.  There  are  no  large,  regular  programs  for 
Federal  aid  to  land  development  through  drainage 
and  clearing,  hence  no  general  standards  foi-  sharing 
the  cost  have  been  established  in  these  fields. 

The  arrangements  for  sharing  the  costs  should  be 
equitable  not  only  as  between  landowners  and  the 
government  but  as  between  landownei's  and  related 
beneficiaries.  The  advantage  of  land  development  to 
nearby  areas  and  cities  is  difficult  to  measure ;  but  these 
areas  and  cities  should  not  be  entirely  free  from  shar- 
ing tiie  costs.  An  arrangement  by  which  nearby  areas 
share  the  cost  through  their  local  governments  shoiild 
be  looked  upon  with  favor. 

Many  land-development  activities  are  joint  under- 
takings with  multiple  purposes.  Irrigation  and  power, 
for  instance,  are  often  related.  Satisfactory  arrange- 
ments for  allocating  aists  among  the  different -use  bene- 
ficiaries should  be  indicated. 

The  nature  of  the  financial  arrangements,  as  against 
the  proportion  of  the  cost  that  is  to  be  borne  by  the 
Government  must,  of  course,  vary  somewhat  with  the 
type  of  development.  For  community  projects  it  may 
be  highly  desirable  for  the  Government  to  acquire 
the  land  and  carry  the  whole  project  through  the 
early  stages  of  development  before  turning  it  over  to 
private  individuals.  Public  ownership  or  provision 
for  acquisition  well  in  advance  of  construction  can 
serve  to  avoid  speculation  as  well  as  settler  distress. 
For  small  projects  on  individual  farms  favorable  credit 
and  technical  assistance  plus  some  recognition  of  ability 
to  repay  are  of  special  concern. 
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F!e.\il)lt'  arninijfmt'iits  for  repayincut  in  lUTordance 
with  HiK'tuations  in  income  should  be  considered  as  a 
desirable  characteristic  in  all  fields. 

Institutional  arrangements  assuring  the  maintenance 
of  improvements  once  installed,  and  conservational  use 
of  land  upon  which  improvements  are  made,  should  be 
generally  required. 

Timing 

The  timing  of  land  development  activities  may  be 
viewed  from  the  standpoint  of  the  long-range  outlook 
with  respect  to:  (1)  the  need  for  agricultural  products 
and  (2)  the  need  for  employment  opportunities  and 
with  respect  to  tiie  short-run  employment  stabilization 
needs.  The  long-range  problem  is  concerned  with  the 
needs  for  products  and  employment  resulting  from 
capital  improvement  and  land  development.  The  short- 
run  problem  is  concerned  with  the  emijloyment  pro- 
vided in  the  process  of  capital  improvement  and  land 
development.  There  is  undoubtedly  merit  in  a  certain 
amount  of  slowing  down   of   land   development   pro- 


grams as  a  whole  in  boom  periods  and  stepping  them 
up  in  periods  of  unemployment.  War  periods,  of 
course,  present  a  special  case.  War  needs  for  material 
and  labor  are  an  additional  reason  for  the  i-eduction 
of  many  land  development  activities  but  certain  works 
already  begun  may  be  capable  of  completion  soon 
enough  to  aid  in  wartime  production.  To  accomplish 
such  variation  in  total  programs,  it  is  necessary  to  de- 
termine which  types  of  projects  will  have  special  merit 
during  jieriods  of  unemployment  and  which  types  have 
special  merit  in  boom  periods  and  dui'ing  the  war. 
There  will,  of  course,  be  many  technical  and  engineer- 
ing limitations  to  both  the  general  speeding  up  and 
slowing  down  of  land  development  progi-ams. 

Periods  of  high  employment  may  well  be  utilized  to 
make  adequate  surveys,  studies  and  plans  in  order  to 
have  land  development  programs  and  projects  well  con- 
sidered and  the  best  ones  ready  for  action  at  the  proper 
time.  '"Readiness"  in  this  sense  will  itself  be  an  im- 
portant condition  for  selecting  projects  in  any  period  of 
unemployment  that  may  occur  in  the  future. 


4.    RURAL    ELECTRIFICATION 


Background  and  Setting 

An  outstanding  characteristic  of  rural  electrification 
in  the  United  States  prior  to  1935  was  the  relatively 
slow  progress  in  making  electric  service  available  to 
rural  communities  under  conditions  and  at  rates  that 
farm  people  could  afford  to  ]iay.  Of  the  6.3  million 
farms  in  the  country  in  1925,  only  204,780.  or  3.2  per- 
cent, wei'e  receiving  central-station  service.  During 
the  succeeding  6  years  the  percentage  increased  slowly, 
reaching  10.2  by  January  1931.  Then  rural  electrifica- 
tion almost  came  to  a  stop.  From  1931  to  1935  the 
percentage  increased  only  seven-tenths  of  one  percent, 
to  10.9  in  January  1935.  N uniericall}',  the  increase  was 
from  204,780  in  January  1925  to  649,919  in  1931.  and 
to  743.954  in  January  1935. 

Certain  other  coujitries  have  been  well  ahead  of  the 
United  States  in  rural  electrification.  In  1935  about  10 
I^ercent  of  our  farms  were  receiving  central-station 
electrical  service  as  compared  M'ith  95  percent  in 
France.  90  percent  in  Japan  and  Germany,  85  percent 
in  Denmark.  60  percent  in  New  Zealand,  and  almost 
100  percent  in  Holland.  While  it  is  recognized  that 
conditions  differ  among  these  countries  in  such  factors 
as  density  of  population,  type  of  farming,  and  per  cap- 
ita income,  it  is  significant  that  they  have  developed 
methods  to  make  electricity  available  to  such  a  large 
percentage  of  their  farms.  In  most  of  these  countries, 
rural  electrification  has  been  characterized  by  wide 
availability,  a  high  percentage  of  public  or  cooperative 
ownership,  programs  under  Govermnent  sponsorship, 
and  in  some  cases  direct  Government  subsidy.  It  is  un- 
likely that  rural  electrification  would  be  so  extensive 
in  these  countries  except  under  such  auspices,  although 
it  must  be  i-ecognized  that  in  most  European  countries, 
and  in  Japan,  the  density  of  population  is  rather  high 
and  the  farming  population  usually  lives  in  villages 
rather  than  on  widely  separated  individual  farmsteads. 

Efforts  to  Extend  Rural  Services 

Inasmuch  as  the  private  utility  companies  own  and 
control  about  90  percent  of  the  electric-power  industry 
in  the  United  States,  the  extension  of  lines  into  rural 
areas  prior  to  1935  depended  almost  entirely  on  the 
willingness  of  these  companies  to  serve  farmers  and 
other  rural  residents.  During  the  years  prior  to  1935. 
the  private  industry  made  two  efforts  to  extend  rural 
service:  the  first,  on  an  unorganized  basis,  extending 
from  about  1915  to  1923;  the  second,  on  an  organized 
basis  extending  from  1923  to  1935. 
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The  first  effort. — The  power  companies'  first  ap- 
proach to  the  problem  was  that  of  selling  and  publicity, 
of  extending  urban  lines  into  rural  areas.  Little  effort 
was  made  to  develop  rural  lines  to  meet  the  special 
needs  and  circumstances  of  rural  areas.  The  farmers, 
except  those  living  near  towns  and  cities  or  along  lines 
connecting  towns,  were  usually  required  to  pay  the  cost 
of  line  construction,  ranging  from  $1,500  to  $3,000  a 
mile,  and  turn  the  title  to  the  lines  over  to  tiie  com- 
panies. In  addition,  the  farmers  were  required  to  make 
substantial  minimum  monthly  payments  for  service. 
In  some  cases  the  companies  financed  the  line  exten- 
sions, but  set  minimum  monthly  rates  at  a  level  whicli 
would  amortize  this  investment  within  5  or  6  years. 
Rates  charged  farmers  for  power,  based  on  complicated 
rate  schedules,  ranged  from  8  cents  to  25  cents  per 
kilowatt-hour.  Under  these  conditions  and  rates  the 
financial  burden  was  too  great  for  the  vast  majority  of 
farmers.  As  a  consequence,  few  were  able  either  to 
obtain  service  or  to  utilize  it  fully.  Tiie  companies 
did  not  want  to  invest  large  blocks  of  capital  in  rural 
territoi'y  when  they  were  experiencing  a  satisfying 
increase  in  business  from  the  more  profitable  and 
easily  accessible  markets  in  urban  areas  of  denser 
population.  From  a  strictly  business  point  of  view 
this  was  a  normal  attitude.  From  the  viewpoint  of  the 
fai'mers,  however,  the  results  were  not  satisfactory  and 
they  became  more  insistent  that  something  be  done. 

A  second  attempt. — In  contrast  to  the  first  attempt  in 
which  the  private  com2:)anies  took  the  initiative,  the 
second  endeavor  developed  from  farm  pressure.  "The 
demand  for  rural  electric  service  has  produced  an  acute 
and  embarrassing  situation  for  the  electrical  industry 
due  to  the  new  and  undeveloped  state  of  electric  energy 
on  the  farm,"  reported  the  chairman  of  the  Rural  Lines 
Committee  of  the  National  Electric  Light  Association 
in  1923.  The  industry  generally,  however,  was  not  con- 
vinced that  the  farm  market  would  develop  a  paying 
load.  But  it  agreed  to  look  into  the  question  by  enter- 
ing, in  September  1923,  into  a  broad  cooperative  effort — 
the  Committee  on  the  Relation  of  Electricity  to  Agri- 
culture— which  came  to  be  called  the  "CREA." 

ORE  A  a  fact-findinc/  and  educational  approach. — 
The  CREA  was  composed  of  outstanding  leadei's  of 
the  utility  industry  and  representatives  of  leading  farm 
organizations,  professional  societies,  manufacturers'  J 
associations,  and  the  Federal  Departments  of  Agricul- 
ture, Commerce,  and  Interior.  State  committees  were 
established  in  27  States  composed  of  leaders  with  connec- 
tions similar  to  those  of  the  national  committee.     The 
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undertaking  was  generously  underwritten  by  the  indus- 
try and  received  support  from  the  American  Farm  Bu- 
reau Federation.  Its  primary  functions  were  those  of 
fact  finding  and  education.  Engineering  research  was 
conducted  at  the  agricultural  experiment  stations  by  ex- 
perts, both  laboratory  and  field  tests  were  made  for 
applying  electric  power  to  all  sorts  of  farm  machinery 
and  appliances,  new  uses  were  developed,  and  a  large 
number  of  valuable  publications  and  technical  reports 
were  issued  on  the  applicabilitj^  of  electric  power  to 
agriculture. 

The  CEEA  effort  made  a  vahiable  contribution  to 
rural  electrification  through  its  stimulus  to  research 
and  educational  undertakings.  The  technical  findings 
and  publications  provided  a  substantial  background 
for  subsequent  activities.  But  it  failed  to  accomplish 
the  purpose  sought  by  the  farmers — widespread  exten- 
sion of  electric  power  at  rates  they  could  afford  to  pay. 

One  impoi'tant  group  of  problems  relating  to  rates, 
conditions  of  service,  and  line  costs  was  not  subjected 
to  study  by  the  CREA.  During  tiie  CREA  period  line 
costs  still  remained  at  a  high  level,  ranging  from  $1,500 
to  $2,500  a  mile,  and  the  national  average  of  rates  was 
9  to  10  cents  per  kilowatt-hour. 

After  about  10  years  of  intensive  work  the  national 
farm  organizations  withdrew  from  membership  in  the 
CREA  in  1934.  The  following  year  the  Departments 
of  Agriculture,  Interior,  and  Commerce  also  withdrew. 
The  Committee  finally  disbanded  in  1939.  The  with- 
drawal of  the  farm  organizations  and  Federal  depart- 
ments from  the  CREA  was  significant.  It  foreshad- 
owed a  new  type  approach  to  the  problem  of  securing 
rural  electrification. 

The  Federal  Rural  Electrification  Program 

Emergency  status. — The  emergency  program  of  the 
Federal  Government  in  1935  to  relieve  the  serious  un- 
emplo^yment  situation  and  to  stimulate  industry,  estab- 
lished the  basis  for  the  promotion  of  rural  electrifica- 
tion under  Government  auspices.  In  recognition  of 
the  economic  and  social  benefits  of  wide  availability 
of  electric  power  in  rural  communities,  the  Congi-ess 
gave  specific  approval  to  rural  electrification  as  among 
the  desirable  projects  in  the  Emergency  Relief  Appro- 
priation Act  of  1935.  Under  that  act,  by  an  E.xecutive 
order  of  May  11,  the  President  established  the  Rural 
Electrification  Administration  as  an  emergency^  agency 
"To  initiate,  formulate,  admini.ster,  and  supervise  a 
program  of  approved  projects  with  respect  to  the  gen- 
eration, transmission,  and  distribution  of  electric  en- 
ergy in  rural  areas."  Relief  funds  were  made  available 
to  be  loaned  to  private  companies,  power  districts, 
municipalities,  and  cooperatives. 

Permanent  status. — The  emergency  program  was  well 
received  by  rural  and  urban  people  alike.    It  was  soon 


realized,  however,  that  in  order  to  make  electric  power 
widely  available  to  farm  people,  a  long-term  program 
was  necessary.  Farm  organizations  strongly  supported 
this  viewpoint.  The  Congress  passed  the  Rural  Elec- 
trification Act  of  193G  which  reestablished  the  Rural 
Electrification  Administration  as  a  more  permanent 
agency  of  the  Federal  Government  and  authorized  a 
long-term  lending  program. 

Briefly,  the  Rural  Electrification  Act  of  1936  provides 
that  loans,  which  shall  be  self-liquidating  within  a 
period  not  to  exceed  25  years,  may  be  made  to  persons, 
corjDorations,  States,  Territories,  municii)alities,  peo- 
ples' utility  districts,  and  cooperative,  nonprofit,  or  lim- 
ited-dividend associations  organized  under  the  laws 
of  any  State  or  Territory  of  the  United  States,  for  the 
purpose  of  financing  the  construction  and  operation  of 
generating  plants,  transmission  lines,  and  distribution 
lines  for  the  furnishing  of  electric  energy  to  persons 
in  rural  areas  who  are  not  receiving  central-station  serv- 
ice. These  loans  are  made  on  terms  and  conditions  de- 
termined by  the  Rural  Electrification  Administrator 
and  may  be  made  payable  in  Avhole  or  in  part  out  of 
income.  The  loans  to  cooperatives,  which  are  generally 
100  percent  of  tlie  cost  of  building  the  distribution  sys- 
tems plus  some  working  capital,  are  secured  by  mort- 
gages on  the  systems.  The  original  equity  of  the  coop- 
eratives, which  later  increases  steadily  as  repayments 
of  principal  are  made,  consists  only  of  the  $5  member- 
shiji  fees  of  the  members.  The  Act  also  provides  that 
loans  may  be  made  for  wiring  premises  and  the  acquisi- 
tion and  installation  of  electrical  and  plumbing  appli- 
ances and  equipment.  Such  loans  may  be  made  to 
borrowers  of  funds  loaned  for  line  construction  or  to 
businesses  supplying  and  installing  wiring,  appliances, 
or  equipment.  All  loans  bear  interest,  the  rate  for  any 
year  being  the  average  rate  of  interest  paid  by  the  Fed- 
eral Government  on  its  obligations  maturing  in  not  less 
than  10  years  and  issued  in  tlie  preceding  year.  The 
Act  specifies  that  no  loan  shall  be  made  unless  the  Ad- 
ministrator finds  and  certifies  that  in  his  judgment  the 
security  tiierefor  is  reasonably  adequate  and  that  the 
loan  Mill  be  repaid  within  the  time  agreed.  In  accord- 
ance with  the  ter.ms  of  the  Act,  the  interest  rate  on  Rural 
Electrification  Administration  loans  made  in  each  fi.scal 
year  has  been  as  follows :  3  percent  in  1936, 2.77  percent 
in  1937,  2.88  percent  in  1938,  2.73  in  1939,  2.69  in  1940, 
and  2.46  in  1941.  The  Act  made  ])rovision  for  a  10-year 
loan  program :  $50,000,000  to  be  borrowed  from  the  Re- 
construction Finance  Corporation  in  the  fiscal  year  1937 
and  $40,000,000  authorized  for  each  of  the  succeeding  9 
years. 

Although  the  Rural  Electrification  Administration 
is  an  action  agency,  it  should  be  noted  that  the  agency 
is  not  authorized  bj'  the  Rural  Electrification  Act  of 
1936  to  establish  a  national  program  of  rural  electrifi- 
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cation  in  tlie  sense  that  it  may  predetermine  specific 
areas  tn  be  electrified  in  any  year  and  tlie  order  of  their 
electrification.  Tlie  wording  of  the  Act  and  various 
statements  in  committee  reports  and  debates  and  at 
connnittee  hearings  indicate  that  the  Congress  conteni- 
phited  the  eventual  electrification  of  all  rural  areas  of 
the  United  States  where  it  is  economically  feasible ;  and 
tiiat  the  Eural  Electrification  Achninistration  shall  pro- 
ceed generally  on  the  basis  of  inquiries  and  requests 
from  eligible  borrowers  that  arise  spontaneously  from 
such  borrowers  in  whatever  part  of  the  United  States 
they  nia}'  exist.  The  Act  specifies  that  one-half  of 
an  appropriated  annual  loan  fund  shall  be  distributed 
among  the  States  in  accordance  with  the  ratios  of  the 
number  of  their  respective  farms  not  receiving  central- 
station  service  to  the  total  of  f aims  in  the  United  States 
not  receiving  such  service;  and  that  the  other  half  of 
an  annual  loan  fund  may  be  distributed  among  the 
States  at  the  discretion  of  the  Administrator,  but  not 
more  than  $10,000,000  in  any  one  State. 

While  the  Rural  Electrification  Program  is  encour- 
aging and  aiding  the  electrification  of  rural  areas  by 
the  lending  of  Federal  funds,  it  is  more  than  a  lending 
program  in  the  strictly  banking  sense.  For  instance, 
the  Act  provided  for  loans  to  finance  not  only  the  con- 
struction of  electric  facilities  but  also  the  acquisition 
of  electrical  equipment  and  appliances  in  order  that 
rural  people  could  obtain  optimum  benefits  from  the 
service.  The  Act  assumes  that  electricity  is  an  essential 
technological  resource  and  a  necessity  in  modern  life, 
and  that  in  the  interest  of  the  public  welfare  it  should 
be  plentiful,  cheaj),  and  widely  distributed.  In  order 
to  take  electiicity  to  the  farmers  of  the  country  the 
many  barriers  that  had  impeded  progress  in  the  past 
had  to  be  removed  or  substantially  modified.  This 
meant  a  new  approach  on  many  fronts;  comprehensive 
area  development,  lower  construction  costs,  more  favor- 
able rates  and  rate  .schedules. 

When  the  program  was  inaugurated  in  1935,  it  was 
assumed  that  the  greater  pait  of  the  funds  would  be 
lent  to  existing  private  companies  because  they  were 
going  concerns,  and  that  a  minor  part  would  be  lent 
to  cooperative  and  other  nonprofit  associations.  The 
development  of  the  program,  however,  has  been  radi- 
cally different  from  this  initial  assumption.  Instead 
of  private  companies  constituting  the  major  group  of 
boriowers.  apjjroximately  98  percent  of  the  loans  have 
been  made  to  cooperative  and  other  nonpi-ofit  borrowing 
organizations,  most  of  which  have  been  set  up  by  the 
farmers  in  communities  under  their  respective  State 
laws  for  the  specific  purpose  of  borrowing  these  funds. 
This  was  in  harmony  with  the  provisions  of  the  Rural 
Electrification  Act  which  accorded  preference  to  the 
nonprofit  type  of  enterprise  in  allocating  loan  funds. 
The  objectives  of  the  Congress  to  make  electric  power 


available  to  as  many  farmers  as  possible  at  lowest  rates 
through  self-liquidating  loans  and  the  emergence  of 
the  cooperative  as  the  principal  type  of  borrower  have 
involved  a  large  number  of  pioneering  undertakings. 

Arta  service  to  broaden  coverage  and,  reduce  costs. — 
One  of  the  basic  principles  that  has  been  followed  in 
the  rural  electrification  program  is  that  of  area  service. 
This  principle  is  of  fundamental  importance  for  at  least 
two  major  reasons:  comprehensive  coverage  and  result- 
ant lower  construction  costs.  One  of  the  common  prac- 
tices of  the  past — still  engaged  in  by  some  private  com- 
panies— is  that  of  extending  lines  only  to  those  farms 
promising  relatively  large  immediate  loads  and  of 
ignoring  all  other  potential  customers.  In  most  in- 
stances this  practice,  often  referred  to  as  "skimming 
the  cream,"  deprives  the  large  number  of  remaining 
farms  of  the  possibility  of  ever  receiving  electric  serv- 
ice because  the  cost  of  extending  lines  to  them  as  a  dis- 
tinct group  in  the  future  becomes  exorbitant.  On  the 
other  hand,  the  piinciple  of  area  coverage  assures  serv- 
ice to  substantially  all  farms  within  an  area  because 
mass-production  methods  can  be  employed  and  costs  can 
be  averaged  over  both  large  and  small  consumers.  The 
application  of  this  principle  of  area  service  has  elim- 
inated one  of  the  greatest  barriers  to  widespread  farm 
electrification. 

The  princijjle  of  area  coverage  has  been  accompanied 
by  revisions  in  terms  of  service  and  in  rate  schedules. 
By  placing  line  construction  on  a  mass-production  basis 
and  by  simplifying  and  standardizing  designs  and  ma- 
terials, the  cost  of  rural  lines  has  been  reduced  sub- 
stantially. At  the  beginning  of  1935.  although  costs 
had  declined  from  earlier  levels,  the  reported  cost  of 
rural  lines,  depending  chiefly  on  the  terrain,  ranged 
from  $1,500  to  $1,800  a  mile.  The  cost  of  lines  financed 
by  the  Rural  Electrification  Administration  now  aver- 
ages less  than  $1,000  a  mile.  Through  large-scale  pro- 
duction made  possible  by  comprehensiA'e  area  coverage, 
and  development  of  long  span  construction  with  high 
strength  conductors  and  new  equipment,  substantial 
contributions  have  been  made  to  broadening  the  area 
of  economical,  widespread  rural  electrification.  Trans- 
formers, meters,  and  other  items  of  equipment  have 
also  been  studied  and  redesigned  to  obtain  maximum 
performance  at  lowest  possible  costs.  Partially  as  a 
result,  there  has  also  been  a  substantial  reduction  in 
rates  paid  by  farms  for  electricity  since  1935. 

Cost  of  electric  power  reduced  through  guiding  co- 
operatices. — -The  cooperatives  are  newly  formed,  non- 
profit associations  of  farmers  who  generally  have  had 
little  experience  in  the  organization  and  conduct  of 
large-scale  industrial  business  enterprises,  and  who 
have  had  little  experience  with  the  technology  and  busi- 
ness of  electric  utilities.  As  a  consequence,  it  is  essen- 
tial that  these  cooperatives  be  given  expert  aid  in  order 
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tliat  they  may  constitute  sound  borrowing-  organiza- 
tions, that  they  may  be  established  properly  in  accord- 
ance with  all  applicable  laws,  and  that  their  electric 
systems  be  designed  and  constructed  to  conform  to  all 
engineering  and  legal  requirements.  This  results  in  a 
sound  base  for  low  cost  and  efficient  service  to  the  farm- 
ers. After  the  lines  are  built  and  energized,  the  Rural 
Electrification  Administration  maintains  a  close  work- 
ing relationship  with  these  borrowers  to  guide  them  in 
establisiiing  an  efficient  management,  including  ade- 
quate maintenance  and  economical  operation.  Since 
the  interest  and  principal  payments  to  the  Government 
nuist  come  from  the  revenues  received  l)y  the  borrowers 
from  their  sales  of  power  to  their  members,  advice  to 
cooperatives  tends  to  protect  the  Government's  loans. 
The  activities  of  the  Rural  Electrification  Administra- 
tion are  of  an  advLsory  nature  and  do  not  involve  par- 
ticipation in  the  actual  operation  of  the  projects. 

Infiwnce  of  rural  elect rifieat ion  program  on  private 
eompanieg. — The  rural  electrification  program,  in  addi- 
tion to  providing  funds  for  financing  rural  electrifica- 
tion, has  exerted  a  strong  influence  on  private  utility 
companies  by  stimulating  and  arousing  a  renewed  in- 
terest on  their  part  in  the  possibilities  of  electrifying 
rural  areas.  The  general  adoption  of  the  REA  low- 
cost  con.struction  techniques  by  private  companies  has 
been  an  important  factor  in  influencing  extension  of 
their  lines  into  unserved  rural  territory.  However,  in 
some  areas,  the  threat  of  competition  of  REA  financed 
rural  lines  has  jirovided  the  major  stimulus  to  the  in- 
creased rural  electrification  activities  of  the  j'l'i^'i^te 
companies. 

Many  private  companies  have  modified  their  terms 
greatly  and  have  offered  lower  and  more  promotional 
rate  .schedules.  In  addition  to  reducing  line  costs, 
many  of  them  have  eliminated  the  requirement  that 
farmers  must  pay  for  the  cost  of  the  line  at  time  of 
construction  and  are  now  building  lines  without  requir- 
ing immediate  investment  or  obligations  by  the  farm- 
ers. High  monthly  minimums  have  been  substantially 
reduced  in  many  areas.  Even  the  principle  of  area 
.service  is  becoming  practice  for  some  of  the  more  pro- 
gressive companies,  but  in  many  areas  selective  or 
"cream-skimming"  practices  are  still  prevalent,  a  fac- 
tor that  maj"  seriously  handicap  the  electrification  of 
many  farms  in  the  futui'e. 

Summ/try. — In  the  development  of  rural  electrifica- 
tion in  the  United  States  there  have  been  three  effoi'ts 
to  make  the  benefits  of  electricity  available  to  rural 
connnunities:  a  somewhat  spontaneous  efl'ort  on  the 
part  of  the  electrical  industry  in  1910;  tlie  effort  be- 
ginning in  1923,  stimulated  by  the  farmers  and  carried 
on  with  the  cooperation  of  the  industry  and  certain 
government  agencies  under  the  leadership  of  the 
CREA:  and  the  effort  beginning  in  1935,  also  stinui- 


hited  by  the  farmers,  made  a  part  of  its  program  for 
agricultural  and  economic  recovery  by  the  Federal 
Government,  and  carried  forward  under  the  leadership 
of  the  Rural  Electrification  Administration.  The  first 
effort  was  apparently  fruitless.  The  second  effort 
based  primarily  on  fact  finding  and  education,  empha- 
sized the  potential  value  of  electricity  on  the  farm  but 
failed  to  solve  the  problem  of  how  to  get  it  there  at 
a  price  the  farmer  could  afford  to  pay  and  consequently 
bogged  down  to  the  point  of  abandonment  as  a  definite 
program.  The  third  effort  based  on  the  premise  that 
rural  electrification  is  largely  a  problem  of  the  cost  of 
service  has  produced  substantial  results  and  encouraged 
the  belief  that  the  American  problem  of  rural  electri- 
fication is  well  on  the  way  to  an  effective  solution. 

The  increase  of  rural  electrification  in  the  United 
States  since  1935  has  been  striking  as  compared  to  the 
earlier  rate  of  growth.  During  the  6-year  period  Jan- 
uary 1935  to  June  30,  1941,  the  number  of  farms  with 
central-station  service  has  increased  from  744,000  to 
an  estimated  2,126,150,  or  twice  as  many  electrified  in 
the  past  GVo  years  as  in  all  previous  years.  By  August 
31,  1941,  REA  allotments  totaling  over  $388  million 
had  been  made  to  845  borrowers.  Of  this  total,  more 
than  $365  million  was  for  the  purpose  of  constructing 
372,551  miles  of  line  to  serve  eventually  1,215,447 
farms  and  other  rural  consmners.  Of  the  845  bor- 
rowers, 771  were  cooperatives,  .50  public  bodies,  and 
24  pi'ivate  companies.  By  the  end  of  August  1941, 
there  were  749  borrowers'  systems  in  operation  with 
323,757  miles  of  line  energized  and  826,046  consumers 
connected. 

From  an  operating  standpoint,  these  newlj-  estab- 
lished systems  are  showing  substantial  progress.  A 
comparison  of  the  systems  on  the  basis  of  age  group  re- 
veals: monthly  revenues  per  mile  are  increasing  from 
$6.38  for  borrowers  1-6  months  old  to  $7.89  for  bor- 
rowers 19-30  months  old  to  $10.71  for  borrowers  43 
months  and  older;  consumers  per  mile  are  increasing 
from  1.65  for  1-6  months  group  to  2.33  for  the  19-30  and 
to  2.79  for  the  oldest  group;  kilowatt -hours  per  con- 
sumer are  increasing  from  39  for  the  1-6  months  group 
to  46.9  for  the  19-30  and  to  60.0  for  the  oldest  group. 

Experience  with  repayments  to  date  has  also  been 
encouraging.  On  distribution,  transmission,  and  gen- 
erating loans,  total  interest  and  principal  due  by  Sep- 
tember 30,  1941,  amounted  to  some  $10,729,000.  All  of 
this  had  been  paid  except  for  some  $98,000  overdue, 
or  less  than  1  percent.  Sixteen  borrowers  were  over- 
due on  interest  payments  and  11  borrowers  on  prin- 
cipal i)ayments.  On  the  other  side,  advance  payments 
by  300  borrowers  totaled  just  over  $3,500,000  aiul  the 
principal  of  notes  jjaid  in  full  amounted  to  some 
$310,000. 
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In  interpreting  these  figures  two  things  should  be 
borne  in  mind.  Maintenance,  operating  expenses,  taxes, 
and  insurance  are,  of  course,  a  first  charge  on  the  reve- 
nues of  each  system,  to  be  met  before  repaj'ments  of  in- 
terest and  principal.  Secondly,  the  repayment  schedule 
is  set  up  to  reflect  the  operating  experience  of  new 
systems,  a  gradual  increase  of  revenues  over  the  first 
few  j^ears.  Interest  is  accumulated  for  the  first  period ; 
current  interest  is  jjajable  during  the  second  period ; 
and  increasing  amounts  of  principal  are  payable  during 
the  remaining  periods. 

A  Potential  Program 

Satisfactory  estimates  of  the  possible  magnitude  of  a 
rural  electrification  program  are  not  now  available. 
Fairly  reliable  estimates  may  result,  however,  from 
surveys  now  being  made  in  connection  with  the  post- 
war planning  activities  of  the  Department  of  Agricul- 
ture and  the  preparation  of  development  plans  under 
Executive  Order  8455.  Until  these  surveys  have  been 
completed,  all  that  can  be  done  is  to  indicate  in  a  xevy 
general  way  the  size  of  the  job  that  is  ahead. 

The  most  recent  Eural  Electrification  Administra- 
tion survej'  showed  that  there  were  2,126,150  farms  with 
central-station  electric  service  on  June  30,  1941.  The 
census  reported  a  total  of  6.096,799  farms  as  of  April  1, 
1940.  These  figures  would  indicate  an  outside  limit  of 
future  rural  electrification  of  3,970,649  farms.  To  this 
must  be  added  the  large  number  of  nonfarm  potential 
users  of  electricity — rural  schools,  churches.  Govern- 
ment enterprises,  nonfarm  rural  residents,  and  com- 
mercial and  industrial  establishments.  Experience  in- 
dicates that  15  to  20  percent  of  the  consumers  on  REA- 
financed  lines  are  included  in  this  category.  Using  a 
figure  of  15  percent,  the  total  potential  number  of  rural 
consumers  not  served  on  June  30.  1941,  is  raised  to  4.- 
500,000  in  round  figures. 

Just  how  many  of  these  4,500,000  potential  rural  con- 
sumers it  may  be  possible  to  serve  depends  upon  a  host 
of  unpredictable  factors.  Further  technological  ad- 
vances and  imjiroved  techniques  will  undoubtedly  re- 
duce further  the  cost  of  line  construction,  of  power  pro- 
duction, and  of  electrical  apparatus  and  thus  extend 
the  ijotential  market  for  electric  service,  but  no  one  can 
predict  how  much.  Lower  and  promotional  rates  and 
an  expanding  use  of  electric  power  on  the  farm  will  tend 
in  the  same  direction.  It  should  be  noted,  however,  that 
the  census  reported  some  900,000  nonelect rifled  farms 
within  a  quarter  of  a  mile  of  existing  Iiigh  lines.  Serv- 
ice to  these  farms  would  generally  require  merely  a 
short  connection,  the  cost  of  which  would  be  very  low 
in  the  vast  majority  of  the  cases  and  depends  primarily 
on  the  desire  of  the  individual  farmers  for  electric 
service. 


A  more  tangible  factor  is  financing  terms.  Length- 
ening of  the  period  of  amortization  beyond  the  present 
25-year  maximum  woidd  serve  to  extend  tlie  magnitude 
of  the  potential  program  of  the  Rural  Electrification 
Administration  without  materially'  changing  its  self- 
licjuidating  nature.  A  reduction  in  interest  rates  would 
also  tend  to  expand  tlie  program;  but  this  change,  al- 
though not  technically  a  departui'e  from  the  principle 
of  self-liquidation,  would  substantially  increase  costs  to 
the  public.  Funded  debts  of  private  utilities  tend  to  be 
refunded  continually,  and  a  good  case  can  be  made  for 
not  requiring  a  single  generation  of  farm  and  other 
rural  people  to  pay  the  entire  capital  cost  of  an  endur- 
ing asset  such  as  rural  electrification.  So  long  as  the 
present  provisions  for  voluntary  advance  payments  on 
loans  are  retained,  a  lengthening  of  the  amortization  pe- 
riod would  not  require  the  more  prosperous  cooperatives 
to  pay  interest  charges  for  any  longer  than  they  now  do. 
The  cooperatives  would  be  able  to  choose  between  lower 
annual  costs  during  a  long  period  of  amortization  or 
lower  total  costs  over  a  short  amortization  period.  Lib- 
eralization in  the  extension  and  rate  policies  of  private 
companies  would  also  have  a  substantial  influence  on 
the  number  of  farms  to  be  electrified. 

Recognizing  fully  the  danger  of  attempting  to  make 
any  kind  of  forecast  in  a  situation  with  so  many  un- 
j)redictable  factors  and  in  advance  of  adequate  surveys, 
it  is  estimated  conservatively  that  at  least  50  percent 
of  the  unserved  farms  and  other  rural  users  can  be 
supplied  with  electricity  under  the  financing  require- 
ments of  the  present  Rural  Electrification  Administra- 
tion program,  assuming  present  technological  and  eco- 
nomic conditions.  This  means  that  over  2  million  addi- 
tional farms  and  other  rural  users  would  be  supplied 
with  electricity.  This  is  a  total  equal  to  about  twice 
the  number  that  will  be  furnished  service  by  the  systems 
which  had  been  allotted  funds  by  the  Rural  Electrifica- 
tion Administration  on  June  30.  1941,  when  their  lines 
are  full}'  developed.  If  the  amortization  period  were 
lengthened,  as  noted  above,  it  is  probable  that  service 
could  be  extended  to  a  number  considerably  in  excess 
of  2,000,000.  Estimates  of  the  number  of  farms  that  can 
be  served  on  a  self-liquidating  basis  have  been  subject 
to  continuous  revision  because  of  constant  improve- 
ments in  the  field  of  rural  electrification.  Reductions 
in  line  costs,  improved  techniques,  expanding  uses  of 
electric  power  on  the  farm  and  in  rural  areas,  lower 
and  promotional  rates,  the  development  of  coopera- 
tives— all  of  these  dynamic  factors  have  resulted  in  the 
discarding  of  earlier  estimates  of  economical  rural 
electrification.  The  introduction  of  varying  degrees  of 
subsidy  would,  of  course,  tend  to  expand  the  magni- 
tude of  the  potential  program. 

It  should  be  emphasized  that  the  possibilities  for 
rural  electrification,  at  any  given  level  of  technology 
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or  any  assumed  financing  arrangements,  are  based  upon 
adherence  to  the  principle  of  "area  coverage.''  Without 
this  principle,  not  only  would  there  be  very  little  future 
possibility  of  further  rural  electrification  on  a  self- 
liquidating  basis,  but  practically  all  of  the  systems  con- 
structed since  1936  would  not  have  come  into  existence. 

Evaluation  of  Rural  Electrification  Programs 

Costs  and  Benefits 

So  long  as  rural  electrification  programs  are  carried 
out  on  a  self-liquidating  basis,  the  measuring  of  benefits 
against  costs  is  not  a  problem  of  major  importance. 
Electric  power  is  measurable  and  the  distribution  of 
costs  among  consumers  is  dependent  on  rates  and  quan- 
tities used.  As  in  other  self-liquidating  public  pro- 
grams, and  in  private  economic  activities,  it  is  assumed 
that  the  benefits  to  the  consumer  are  worth  at  least  what 
he  paj's  for  the  service. 

On  the  other  hand  some  general  showing  of  public 
benefits  is  presumably  desirable  even  for  self-liquidat- 
ing programs.  For  one  thing,  there  shoidd  be  some 
reason  for  the  Government  entering  the  field  rather 
than  leaving  it  entirely  to  private  individuals.  More- 
over, some  risk  of  loss  exists  in  even  the  most  carefully 
considered  program  when  100  percent  loans  are  made, 
and  the  public  benefits  should  be  great  enough  to  cover 
such  possible  losses.  Finally,  the  fiscal  authorities  may 
need  to  consider  the  effects  of  proposals  for  Govern- 
ment financing  on  the  general  financial  operations  of 
the  Government. 

For  these  reasons  it  is  desirable  to  consider  the  in- 
tangible and  general  public  benefits  which  may  accom- 
pany- rural  electrification.  These  intangible  benefits  are 
of  some  significance  in  determining  the  proper  size  of 
annual  advances  in  a  self-liquidating  program,  and 
tlie\-  would  become  of  prime  importance  in  determining 
the  extent  to  which  a  public  subsidy  would  be  justified. 
A  niunber  of  Eurojjean  countries  have  apparently  given 
great  weight  to  general  and  intangible  benefits  in  for- 
mulating their  programs  to  extend  rural  electrification 
very  widely  even  when  this  required  rather  large 
Governmental  financial  contributions. 

The  most  widespread  of  the  intangible  public  bene- 
fits of  rural  electrification  is  its  general  contribution  to 
the  social  and  physical  well-being  of  rural  America. 
Electricity  can  promote  the  all-round  improvement  of 
rural  life  in  many  ways.  Electric  power  releases  the 
farmer  and  his  family  from  necessary  drudgery  of 
many  dail}'  chores  like  the  pumping  and  carrying  of 
water.  Some  of  the  time  thus  freed  is  available  for 
social  and  cultural  activities.  Tlie  effects  of  electric 
power  on  health  are  substantial  because  it  makes  pos- 
sible modern  plumbing,  refrigeration,  running  water, 
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the  bathtub  and  the  inside  toilet — all  of  which  are  im- 
portant contributions  to  sanitation.  Adequate  light 
removes  an  important  obstacle  to  reading  and  study,  and 
to  many  indoor  social  and  community  activities.  Elec- 
tric lights  in  home  and  school  will  help  to  save  the 
e3es  of  many  rural  children. 

Of  more  strictly  economic  importance  is  the  contribu- 
tion that  rural  electrification  can  make  to  real  farm  in- 
come by  nuiking  possible  increased  production  for  home 
use  and  for  the  commercial  market.  The  application  of 
electric  power  to  productive  farm  ©iterations  has  just 
begun  because  up  until  recent  years  there  was  not  a 
sufficient  market  to  encourage  manufacturers  to  design 
electrical  equipment  and  appliances  specifically  for 
productive  use  in  agricidture.  Electrical  equipment 
for  dairy  and  poultry  production  is  widely  used  and  a 
good  start  has  been  made  in  developing  many  new  items 
of  equipment  for  farm  use.  For  example,  a  one-can  milk 
cooler  has  been  designed  to  sell  at  a  fraction  of  the 
price  of  two-can  coolers  which  were  formerly  the  small- 
est size  available  in  the  market.  Equipment  is  also  be- 
ing designed  which  the  farmer  himself  can  make  or  as- 
semble in  his  own  workshop.  The  freezer  locker  plant 
is  an  excellent  example  of  electrical  equipment  which 
encourages  the  production  of  home-grown  foodstuffs 
and  meats. 

The  possibilities  of  industrial  decentralization  which 
rural  electrification  holds  out  is  also  considered  by  many 
people  as  an  economic  and  social  benefit  of  great  poten- 
tial significance.  AVithout  entering  into  the  merits  of 
this  position,  it  can  be  pointed  out  that  the  availability 
of  electric  power  in  rural  areas  certainly  tends  to  re- 
move an  obstacle  to  the  greater  dispersion  of  industrial 
activity.  How  important  this  power  factor  may  be  in 
relation  to  other  factors  such  as  raw  material  and  labor 
supplies,  transportation  costs,  and  the  location  of  con- 
siuning  markets  can  probably  be  determined  only  by 
the  test  of  experience.  Experience  to  date  indicates  that 
there  has  been  a  substantial  increase  in  the  number  of 
industrial  and  commercial  consumers  of  power  on  REA- 
financed  systems.  At  the  close  of  1940  there  were  5,365 
such  consumers  requiring  transformers  of  5  kv.-a,  or 
more,  an  increase  of  53  percent  over  1939.  Their  total 
connected  transformer  capacity  increased  86  percent  in 
the  same  period.  Most  of  these  consumers,  of  course, 
were  already  there — filling  stations,  elevators,  quarries, 
and  saw  mills,  which  shifted  to  electricity  from 
some  other  source  of  power,  such  as  gasoline  or  Diesel 
engines.  A  few  have  come  into  being  because  of  the 
availability  of  power.  It  should  be  remembered  in 
this  connection  that  the  infiuence  of  rural  electrification 
is  at  the  outermost  perimeter  of  industrial  decentraliza- 
tion— for  tlic  most  part  in  the  open  country.  Electric 
power  has  been  available  to  a  vast  majority  of  towns  of 
1,000  or  over  for  some  vears. 
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Still  another  general  benefit,  which  rural  electrifica- 
tion shares  with  many  other  programs,  is  its  stimulus 
to  employment  and  economic  activity  in  periods  of  de- 
pression. It  will  be  remembered  that  the  REA  pro- 
gram M-as  inaugurated  in  1935  with  funds  from  an  emer- 
gency relief  a])i)ropriation  before  being  placed  on  a 
ditferent  legislative  and  financial  basis  in  the  following 
year.  In  considering  this  aspect  of  rural  electrification, 
it  is  important  to  consider  that  a  very  high  proportion 
of  the  employment  is  off-site  employment  in  the  manu- 
facture and  transportation  of  materials.  Only  about 
20  percent  is  direct  employment  in  line-building.  Thus 
a  given  amount  spent  on  rural  electrification  will  pro- 
vide considerably  more  employment  in  industry  than 
in  the  rui-al  areas  where  the  lines  are  built.  The  high 
consumption  of  metals  and  other  materials,  both  in 
line  building  and  in  the  manufacture  of  equipment  and 
appliances,  may  be  a  particularly  important  factor  in 
the  post-war  period  as  a  contribution  to  the  utilization 
of  our  greatly  expanded  facilities  in  the  metal  indus- 
tries. 

Distribution  of  the  Costs 

The  question  of  the  distribution  of  costs — like  that 
of  comparing  costs  and  benefits — is  not  an  important 
problem  as  long  as  rural  electrification  programs  are 
maintained  on  a  self-liquidating  basis.  The  consumers 
are  expected  ultimately  to  pay  all  the  costs,  except  for 
the  less  than  1  percent  contributed  bj'  the  Federal  Gov- 
ernment for  the  administrative  expenses  of  tlie  KPLV.  If 
some  form  of  a  subsidized  program  of  rural  electrifica- 
tion were  deemed  desirable,  the  intangible  benefits  dis- 
cussed above  would  serve  as  a  guide  in  considering  the 
amount  of  aid  and  the  particular  levels  of  Government 
which  should  furnish  the  assistance.  On  the  basis  of 
these  general  and  intangible  benefits,  a  judgment  might 
be  made  as  to  whether  and  to  what  extent  local.  State, 
or  Federal  Governments  shoidd  assume  part  of  the 
costs. 

Area  and  Regional  Plans 

There  are  two  principal  fields  in  which  a  rural  elec- 
trification program  ties  in  \\  itli  regional  and  area  plan- 
ning— relationships  to  agricultural  economy  of  an 
ai'ea  and  its  soil  and  water  resources  and  planning  for 
the  most  effective  and  econoniital  inodurtion  and  distri- 
bution of  electric  power.  As  has  been  mentioned,  the 
Administrator  of  the  present  KP>A  })rogram  is  rather 
restricted  in  the  scope  of  liis  discretion  in  botli  these 
fields  of  i)lanning.  The  Kural  Electrification  Act  of 
V.yM\  does  not  authorize  the  KEA  to  establish  a  national 
program  of  rural  electrification,  wliicli  would  in'oceed 
by  laying  out  a  master  plan  and  set  up  priorities  of  need 
and  economic  feasibility  bv  areas.     Instead  a  specific 


10-}'ear  program  was  laid  out  which  required  one-half 
of  each  j-ear's  loans  to  be  distributed  among  the  States 
according  to  the  percentage  of  unelectrified  farms  and 
the  other  half  to  be  allocated  at  the  Administrator's 
discretion  provided  that  not  more  than  $10,000,000  be 
loaned  in  any  one  State.  The  standard  established  for 
the  making  of  individual  loans  is  that  they  shall  be 
self-liquidating,  in  the  judgment  of  the  Administrator, 
over  a  period  of  not  more  than  2,")  years. 

The  requirement  of  self-liquidation  is,  of  course,  a 
standard  which,  when  carefully  applied,  can  to  a  large 
extent  substitute  for  other  types  of  planning.  Before 
a  loan  application  is  submitted  to  REA,  a  community 
organization  must  survey  the  area  and  obtain  con- 
sumer applications  for  service  and  plan  its  power  sys- 
tem. The  economy  of  any  particular  area  must  be  on 
a  fairly  stable  base  to  justify  a  100-percent  loan  ex- 
tending over  a  period  of  25  years.  If.  for  example,  an 
area  is  likely  to  be  largely  retired  from  farming  use 
either  by  voluntary  abandonment  or  Federal  purchase, 
or  the  groiuul-water  supplies  for  pump  irrigation  will 
be  exhau.sted  within  this  period,  the  feasibility  of  a 
self-liquidating  project  would  be  small  unless  there  was, 
of  course,  sufficient  demand  for  electric  service  from 
nonfarm  consumers,  such  as  industries  or  resorts.  The 
REA  examines  these  aspects  of  each  application  and 
the  other  bureaus  and  agencies  of  the  Department  of 
Agriculture  are  drawn  upon  for  advice  and  technical 
assistance. 

Consideration  of  the  possibilities  of  rural  electrifica- 
tion within  practicable  transmission  distances  of  pro- 
po.sed  Government  hydroelectric  power  and  multiple- 
purpose  developments  is  of  great  importance.  The 
availability  of  power  at  low  rates  may  make  rural 
electrification  an  economic  possibility  in  areas  which  it 
might  (ttherwise  not  be  possible  to  serve.  Conversely, 
the  market  for  power  in  rural  sy.stems  may  bring  about 
a  favorable  cost-benefit  ratio  in  nuiltiple-purpose  water 
projects.  The  REA  has  worked  closely  with  the  Fed- 
eral Power  Commission,  the  Corps  of  Engineei's,  the 
TVA,  and  the  Bomieville  Power  Authority  on  these 
questions. 

Timing 

The  line-building  phase  of  a  rural  electrification  pro- 
gram lends  itself  well  to  employment  stabilization  be- 
cause of  the  physical  nature  of  the  job.  An  average 
project  can  be  completed  in  about  9  months,  which  may 
make  jJossible  a  considerable  degree  of  flexibility  in  ex- 
panding and  contracting  the  program.  The  adminis- 
trative organization  of  the  REA  has  also  shown  itself 
capable  of  handling  a  greatly  increased  volume  of  loans 
when  necessary.  The  legislation  set  forth  a  basic  10- 
year  program  involving  $10,000,000  in  loans  each  year. 
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lint  wlifii  the  Congress  hsis  increased  the  appropriation 
or  loan  authorization,  the  REA  has  been  able  to  op- 
erate at  a  muoli  higher  leveL 

On  the  other  hand,  there  is  probably  some  undeter- 
minable annual  level  beyond  which  it  would  not  be 
jjossible  to  step  up  the  loan  program  of  REA,  especially 
at  very  short  notice.  The  development  of  a  loan  ap- 
plit'ation  by  a  local  group  may  lie  a  rather  lengthy 
process — reijuiring  up  to  2  or  3  months — in  order  to 
sign  up  farmers  and  other  potential  consumers,  secure 
wholesale  power  at  a  reasonable  rate,  have  engineering 
studies  made,  and  perform  many  othei-  similar  organ- 
izational jobs.  Projects  can  now  be  developed  more 
rapiilly  than  in  previous  years,  however,  because  there 
arc  now  over  800  cooperatives  in  existence  and  they 
operate  in  over  2.300  counties  in  45  States.  As  a  con- 
se(|uence,  these  cooperatives  can  develop  new  projects 
for  additions  to  their  systems  without  the  necessity  of 
staiting  new  organizations.  The  backlog  of  applica- 
tions foi-  loans  is  not  large  relative  to  the  potential 
program  that  lies  ahead.  Applications  for  loans  re- 
ceived bv   REA  tend   to   reflect   the   amounts   of  loan 


funds  authorized  by  Congress.  Because  of  develop- 
mental costs  leading  \\\\  to  a  submission  of  an  applica- 
tion, not  to  mention  the  large  amount  of  time  which  is 
contributed  to  secure  signed  membership  cards,  local 
groups  are  not  likely  to  undertake  this  expense  and 
trouble  unless  it  is  reasonably  certain  that  funds  will  be 
available  for  their  projects. 

There  is  some  question  as  to  the  extent  to  which  a 
self-liquitlating  pi'ogram  of  rural  electrification  should 
be  expanded  and  contracted  with  changes  in  general 
economic  conditions.  The  farmers  who  want  electric 
service  may  feel  that  as  long  as  they  are  paying  the 
costs  of  the  systems,  they  should  be  able  to  secure  the 
loans  when  they  want  them.  This  feeling  must  be  tem- 
pered, of  course,  hy  the  needs  of  the  economy  as  a 
whole,  but  it  may  indicate  that  extreme  variations  in 
the  magnitud<>  of  such  a  program  from  year  to  year 
are  not  desirable.  AVhen  general  public  benefits  are 
substantially  equal,  perhaps  the  greatest  use  of  the 
"accordion  principle"  in  public  works  activity  should 
be  reserved  for  programs  in  which  the  direct  Govern- 
ment contribution  is  high. 


5.    RURAL    HOUSING 


Background  and  Setting 

The  farm  home  is  generally  an  integral  part  of  the 
farm  enterprise.  A  program  for  rural  housing  must, 
therefore,  be  carefully  integrated  with  the  programs  for 
agricultural  conservation,  development,  and  adjustment. 
The  problem  of  f arna  housing  as  it  bears  on  farm  living 
is,  however,  worthy  of  special  attention.  The  more 
serious  housing  deficiencies  tend  to  be  found  among 
low-income  farmers,  tenants,  and  laborers. 

Housing,  even  in  urban  areas,  has  only  recently  come 
within  the  scope  of  public  interest  and  Government 
action  in  the  United  States.  Cities  have  had  building 
regulations  for  a  long  time,  and  some  of  the  older  east- 
ern metropolises,  such  as  New  York,  have  been  concerned 
for  some  decades  with  the  problem  of  slums  and  tene- 
ments; but  positive  Government  action  in  the  interest 
of  improving  urban  housing  conditions  has  largely  de- 
veloped since  the  great  depression.  Like  many  otlier 
activities  in  widely  separated  fields.  Federal  action 
programs  in  the  ui'ban  housing  field  were  inaugurated 
largely  as  a  means  of  combating  unemployment  and  de- 
pression. The  construction  industry  was  perhaps  the 
most  seriously  depressed  of  all  major  economic  activi- 
ties, and  a  public  works  program  was  launched  to 
relieve  unemployment  in  the  construction  trades  and 
to  stimulate  the  entire  economy.  One  of  the  elements 
of  the  $3.3  billion  public  works  appropriation  of  1933 
was  the  PWA  slum-clearance  and  low-cost  urban  hous- 
ing program.  This  program,  again  like  many  others, 
was  later  set  up  on  a  more  permanent  basis  in  the  United 
States  Housing  Act  of  1937  which  provided  for  Federal 
financing  and  an  annual  Federal  subsidy  to  local  hous- 
ing authorities  to  enable  them  to  provide  low-cost 
urban  rental  housing  and  for  an  equivalent  amount  of 
slum  clearance.  For  the  higher  income  groups,  the 
FHA  program  of  stimulating  private  housing  by  guai- 
anteeing  mortgages  and  thus  lowering  financing  costs 
was  likewise  devised  primarily  as  a  recovery  measure. 

The  field  of  rural  housing  was  still  less  explored  prior 
to  the  great  depression  than  urban  housing,  and  conse- 
quently it  did  not  receive  as  great  a  stimulus  from  the 
Federal  recovery  i^rograms  of  the  1930"s.  Moreover, 
the  recovery  program  for  American  agriculture  tended 
to  be  concentrated  heavily  on  direct  price  and  income- 
raising  measures  rather  than  on  public  works  or  em- 
ployment-creating programs. 

Nevertheless,  the  depression  and  the  government  re- 
covery programs  of  the  1930 's  did  bring  about  an  intensi- 
fied exploration  of  agricultural  problems  and  the  inau- 
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guration  of  programs  which  touched  upon,  even  if  some- 
what indirectly,  the  farm  housing  problem.  The  Farm 
Housing  Survey  of  1934,  a  CWA  project,  provided  the 
first  comprehensive  information  on  the  condition  of 
farm  housing.  The  data  in  this  survey  were  basic  to 
any  attempt  to  analyze  the  nature  and  the  magnitude  of 
the  problem  of  farm  housing.  Likewi.se,  the  depression- 
born  Resettlement  Administration,  later  transformed 
into  the  Farm  Security  Administration,  became  the  first 
action  agency  of  the  Federal  Government  concerned 
primaril}'  with  the  low-income  farm  family  and  out  of 
its  experience  there  developed  an  appreciation  of  the 
rural  housing  problem  and  suggestions  for  dealing 
with  it. 

It  should  be  pointed  out,  however,  that  the  field  of 
rural  housing  is  still  largely  unmapped  and  that  there 
is  still  no  general  farm  or  rural  housing  program. 
There  are  a  number  of  programs,  however,  which  pro- 
vide assistance  for  new  farm  housing  and  for  rehabilita- 
tion and  repair. 

The  housing  activities  of  the  Farm  Security  Admin- 
istration include:  Construction  and  repair  of  houses, 
farm  buildings,  and  sanitarj'  facilities  on  tenant  pur- 
chase farms;  construction  and  operation  of  migratory 
labor  camps  and  labor  homes ;  housing  on  Wheeler-Case 
irrigation  projects;  and  housing  constructed  by  land 
purchase  associations.  The  Tenant  Purchase  Program 
under  the  Bankhead-Jones  Act  of  1937  provides  for 
40-year  loans  at  3  percent  iiiterest  to  farm  tenants  for 
the  purchase  of  farms.  These  loans  may  and  do  include 
funds  for  the  rehabilitation  and  repair  of  existing 
houses  on  the  farms  purchased,  and  if  necessary,  for  the 
construction  of  new  houses.  Of  the  20,720  loans  which 
had  been  approved  by  June  30,  1941,  10,279  or  about 
one-lialf  provided  for  i-epair  of  houses  and  9,915  or 
over  47  pei'cent  for  the  construction  of  new  farmhouses. 
For  migrant  agricultuial  laborers  42  pernument  camps 
and  30  mobile  camps  were  completed  or  under  construc- 
tion on  December  31,  1941,  largely  on  the  West  Coast 
but  with  some  in  Idaho,  Arizona,  Texas,  and  Florida. 
The  shelters  and  tent  platforms  in  these  camps  will 
provide  for  some  19,400  families  at  one  time.  In  addi- 
tion, there  are  some  2,200  individual  small  labor  homes 
with  attached  garden  plots  located  near  the  camps. 
Housing  will  be  a  significant  part  of  the  Department  of 
Agriculture  portion  of  the  "N^Hieeler-Case  irrigation  pro- 
gram, but  this  activity  is  just  getting  under  way.  Some 
housing,  both  new  construction  and  repair,  is  involved 
in  loans  which  are  made  under  the  i-ehabilitation  pro- 
gram to  cooperative  associations  of  farmers  for  the 
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purchase  and  development  of  large  tracts  of  land,  fre- 
qiienth'  existing  plantations.  The  FSA  also  adminis- 
ters some  164  homestead  or  resettlement  projects  started 
by  the  Resettlement  Administration,  the  Subsistence 
Homesteads  Division  of  the  Department  of  the  Inte- 
rior, and  other  prior  agencies.  Considerable  housing 
was  provided  on  these  homestead  projects  at  one  time, 
which  has  furnished  valuable  experience  in  designing 
and  constructing  low-cost  farmhouses,  but  new  projects 
are  not  being  started  and  the  existing  projects  are  now 
rapidity  being  transferred  to  the  ownership  of  the  resi- 
dents on  them. 

A  small  amount  of  housing  is  also  involved  in  certain 
other  Department  of  Agriculture  programs.  The  For- 
est Service  has  provided  some  housing,  housing  repair, 
and  sanitary  facilities  for  low-income  families  on  na- 
tional forests  lands,  especially  in  the  eastern  and  south- 
ern States.  Land-bank  and  commissioner  loans  under 
the  Farm  Credit  Administration  have  included  a  very 
small  proportion  of  funds  for  new  housing  and  for  re- 
pair where  the  value  of  the  land  has  been  sufficient  to 
meet  the  statutory  requirements  for  security.  The 
Rural  Electrification  Administration  makes  loans  to 
cooperatives  for  the  installation  of  wiring,  electrical 
equipment,  and  plumbing  for  their  members. 

The  USHA  program,  although  designed  primarily  to 
provide  urban  low-cost  housing,  is  also  authorized  by 
statute  to  operate  in  rural  areas.  Early  in  1940,  six  rural 
projects  in  as  many  States  in  the  South  and  Middle 
West  were  approved.  These  projects  consisted  of  indi- 
vidual farm  dwellings,  each  on  an  acre  of  land  owned 
by  the  local  housing  authorities.  As  in  the  ui-ban  proj- 
ects financed  by  the  USHA,  these  houses  were  to  be 
rented  to  farm  families,  since  the  statute  does  not  now 
permit  sales. 

It  is  significant  that,  except  for  migratory  labor  camps 
and  tiie  USHA  rural  projects,  housing  is  not  the  pri- 
mary objective  of  any  of  these  programs;  it  is  inci- 
dental to  a  major  objective  such  as  farm  ownership, 
rural  rehabilitation,  or  the  provision  of  farm  credit. 
Part  of  the  reason  for  this  may  be  the  lack  of  informa- 
tion on  the  farm  housing  situation  until  very  recently, 
but  more  important  is  the  fact  that  farm  housing  in- 
volves much  more  than  the  mere  provision  of  a  dwelling. 
Unlike  urban  housing,  which  is  largely  a  problem  of 
sheitei',  healtli,  and  social  conditions,  the  farmhouse  is 
also  an  integral  pai-t  of  the  productive  unit  from  which 
the  farm  family  makes  its  living.  Thus  it  is  intimately 
related  to  all  the  problems  of  the  farm  business,  includ- 
ing tenure,  farm  management,  soil  conservation,  ade- 
quate acreage,  and  land  use  adjustment.  This  close 
relationship  between  housing  and  the  business  of  farm- 
ing has  made  it  appropriate  to  approach  the  housing 
problem  in  large  part  through  measures  designed  to 


provide  an  adequate  and  stable  farm  income.  A  pri- 
mary objective  of  public  policy  has  been  to  assist  the 
farmer  to  obtain  and  maintain  a  farm  from  which  the 
family  can  make  an  adequate  living,  which  includes  a 
decent  house  as  well  as  many  other  things. 

The  Present  Condition  of  Farm  Housing. 

The  most  important  source  of  information  on  the 
condition  of  farm  housing  available  at  this  time  is  the 
Farm  Housing  Survey,  a  CWA  financed  project  which 
was  tarried  out  under  the  direction  of  the  Bureau  of 
Home  Economics  in  1934.  The  survey  was  designed  to 
measure  the  potential  demand  for  improved  liousing 
and  related  facilities  on  farms.  By  means  of  a  house- 
to-house  canvass,  data  were  secured  for  595,855  occu- 
pied farmhouses  in  308  counties  of  46  States,  or  8.6  per- 
cent of  the  occupied  farmhouses  reported  for  the  sur- 
vej'ed  States  in  the  Census  of  Agriculture  for  1935. 
More  recent  data  of  the  same  general  type  will  be  avail- 
able some  time  during  1942  from  the  1940  census,  but 
the  census  tabulations  which  have  been  completed  for  a 
few  States  indicate  that  conditions  have  not  materially 
changed  since  1934,  except  perhaps  for  plumbing 
which  has  been  stimulated  by  the  increase  in  rural 
electrification. 

Three  measures  have  been  chosen  from  the  data  in 
the  farm-housing  survey,  the  census,  and  other  sources 
as  being  most  significant  yardsticks  of  the  existing  level 
of  farm  housing:  (1)  the  value  of  farm  dwellings; 
(2)  the  size  of  farmhouses  in  relation  to  family  size; 
and  (3)  the  condititm  of  houses  and  repairs  needed. 
Tlie  condition  of  existing  sanitary  facilities,  another 
important  facility  closely  related  to  housing,  is  pre- 
sented in  a  separate  section. 

Comparison  of  ririan  and  rural  housing. — Before 
considering  this  stati.stical  material  on  farm  housing, 
it  may  be  helpful  to  examine  briefly  the  problem  of 
comijaring  the  existing  levels  of  rural  and  urban  hous- 
ing. Two  important  elements  in  most  surveys  of  urban 
housing  have  very  little  relevance  to  rural  housing:  the 
number  of  vacant  houses  and  the  age  of  houses.  A 
count  of  vacancies  means  very  little  because  of  the 
nature  of  the  farm  business.  Few  farmhouses  are  left 
vacant  in  locations  where  families  can  still  make  a  liv- 
ing from  the  land,  and  vacant  houses  in  other  localities 
are  of  no  value  except  for  the  possible  salvage  of  ma- 
terials. There  is  also  no  consistent  relationship  be- 
tween the  age  and  condition  of  farmhouses.  Many  of 
the  older  houses  are  better  than  the  new.  For  example, 
the  best  levels  of  housing  as  revealed  by  the  Farm 
Housing  Survey  were  in  New  England  and  the  Middle 
Atlantic  States,  where  the  average  age  of  hou.ses  is 
considerably  higher  than  in  most  other  regions  of  the 
countrv. 
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A  CDiiipaiison  of  the  valiu'  of  rural  and  urhan  houses 
is  likewise  ilifficult.  Census  figures  on  the  value  of 
farniliuuses  do  not  include  the  cost  of  the  land  as  in 
the  case  of  urban  houses.  Building  costs  have  prob- 
al)ly  averaged  somewhat  higher  in  the  cities  because 
of  higher  h\\n)v  costs  and  the  fact  that  farmers  fre- 
quently contrilnite  a  gootl  share  of  the  labor  and  often 
some  of  tiie  materials  in  building  or  repairing  their 
houses. 

In  view  of  these  and  other  factors,  if  comparisons 
are  made  between  the  levels  of  urban  and  rural  hous- 
ing, it  is  safer  to  base  them  on  such  things  as  the 
physical  condition  of  the  housing,  the  nature  of  the 
sanitary  facilities,  and  the  degree  of  crowding. 

Value  of  Farm  DweUinga. — According  to  the  pre- 
liminary ilata  from  the  1940  census,  the  value  of  farm 
dwellings  decreased  from  1930  to  1940.  The  value  of 
all  farm  buildings,  including  dwellings,  decreased  from 
$12,950,000,000  in  1930  to  $10,405,000,000  in  1940,  or 
19.7  jiercent.  during  which  time  the  combined  value  of 
land  and  buildings  decreased  29.7  percent.  The  de- 
cline in  the  value  of  all  farm  property  is  undoubtedly 
in  part  a  result  of  the  general  economic  depression; 
the  decline  in  the  value  of  farm  dwellings  and  other 
buildings,  however,  also  reflect  additional  use  without 
adequate  repairs. 

In  1930,  the  total  value  of  all  faini  dwellings,  with- 
out the  value  of  other  farm  buildings,  was  $7,083,- 
600,000  with  an  average  value  of  $1,12(1  per  farmhouse. 
The  median  value  of  owner-occui)ied  farmhotises  for 
the  entire  country  was  $1,13.")  and  the  median  value 
for  tenant-occupied  fannhouses  was  less  than  $500. 
Bearing  in  mind  the  difficulties  cited  above  in  compar- 
ing the  values  of  farm  and  city  dwellings,  it  is  inter- 
esting to  note  that  in  1930  when  the  median  value  of 
owner-occupied  fanniiouses  was  reported  by  the  census 
to  be  $1,136,  the  median  value  of  owner-occupied  non- 
farm  homes  was  $4,778,  or  more  than  four  times  as 
great. 

There  are  important  differences  in  the  value  of  farm 
homes  in  different  regions  of  the  countr}'.  Farm- 
houses of  very  low  value  are  general  throughout  the 
South.  In  Arkansas,  Louisiana,  Mississippi,  Alabama, 
and  Georgia  the  average  valtie  of  farm  dwellings,  per 
farm,  is  less  than  $500.  while  in  all  other  Southern 
States,  except  Virginia,  the  average  value  was  tmder 
$1,000. 

Tables  A  and  B,  in  the  Appendix  to  Part  I,  give  the 
distribution  of  owner-occupied  and  tenant  housing  by 
value  groups  for  each  census  region  in  1930. 

Ratio  of  Rooms  to  Occupants. — A  yardstick  of  hous- 
ing conditions  which  is  frequently  used  in  ui"ban  hous- 
ing surveys,  the  ratio  of  rooms  to  the  number  of  occu- 


pants, or  the  index  of  crowding,  is  also  ai)plicable  to 
farm  housing.  This  ratio  is  ba.sed  upon  all  rooms  in 
the  house  except  bathrooms  and  halls,  and  does  not 
merely  refer  to  the  lunnber  of  bedrooms.  Students  of 
housing  have  generally  considered  that  a  latio  of  le.ss 
than  one  room  per  occupant  constitutes  overcrowding. 
For  example,  the  mininuun  requirements  for  a  farm 
home  as  published  and  recommended  by  the  Depart- 
ment of  Agriculture  in  Miscellaneous  Publication  No. 
479,  Minimum  Requirements  for  Farndiouses,  provides 
for  a  mininuun  of  five  rooms  for  a  typical  farm  family 
including  both  boys  and  girls.  This  minimum  dwell- 
ing, according  to  the  Department's  recommendations 
should  have  three  bedrooms  and  either  a  kitchen  and 
a  living  room,  with  dining  space  inchided  in  one  or 
the  other,  or  one  very  large  room  for  cooking,  eating, 
and  living  space.  Thus  the  minimum  space  require- 
ments considered  necessary  for  "decent  and  respectable 
living"  allows  for  about  one  person  per  room. 

Table  1  below  shows  the  average  sizes  of  farmhouses, 
sizes  of  families,  and  the  average  number  of  occupants 
per  used  room,  for  the  United  States  as  a  whole  and 
for  census  regions. 

Table  1. — 8lxe  of  house,  room  use,  and  number  of  occupants 


Division 


United  States 

New  England-- 

Middle  Atlantic 

East  North  Central.. 
West  Xorth  Central- 
South  -Atlantic 

East  South  Central-. 
West  South  Central-. 

Mountain . 

Pacific 


Rooms 

rnused 

Used 

Occu- 

per 

rooms 

rooms 

pants 

house 

per  house 

per  house 

per  house 

( average ) 

( average ) 

( average ) 

( average ) 

Number 

Number 

Number 

Number 

5.4 

0.2 

5.2 

4.6 

8.9 

.5 

8.4 

4.4 

8.6 

.6 

8.0 

4.4 

6.9 

.4 

6.5 

4.3 

6.0 

.3 

5.7 

4.5 

5.2 

.2 

5.0 

5.2 

4.4 

.1 

4.3 

4.8 

4.2 

.1 

4.1 

4.6 

4.5 

.2 

4.3 

4.5 

5.4 

.2 

5.2 

3.9 

Occu- 
pants per 
room  used 
C  average ) 


Number 

0.88 

.52 

.55 

.66 

.79 

1.04 

1.12 

1.12 

1.04 


Source:  The  Farm  Housing  Survey  (1934). 

The  averages  used  in  table  1  tend  to  conceal  the 
extent  of  crowding,  and  especially  its  concentration 
in  certain  regions  and  among  certain  groups  of  farm 
people.  Table  2,  which  follows,  reveals  this  a  little 
more  clearly.  The  tabulations  for  the  southeastern 
region  and  the  different  groups  of  people  listed  show 
f  rom  27  to  53.9  percent  are  living  under  crowded  condi- 
tions. Another  area,  the  Colorado-Mont  ana -South 
Dakota  region,  shows  nearly  18  percent  living  in 
crowed  conditions.  The  prevalence  of  crowding  indi- 
cates a  moderate  need  for  larger  houses  in  all  regions 
and  an  urgent  need  in  the  three  southern  regions  and 
the  mountain  area  if  adequate  and  wholesome  living 
conditions  are  to  be  achieved.  The  crowded  conditions 
in  the  South  are  not  quite  as  serious  as  the  figures  indi- 
cate, for  the  milder  climate  permits  more  outdoor  living 
than  is  possible  in  the  colder  regions. 
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Table  2. — Farm  housing — Living  giiarters' 


Average 
number 
of  rooms 
in  house 

Families 

occupying 

houses 

with  3 

rooms  or 

less 

Families  having  more 
than 

Locality 

1  person 
per  room 

1.5  person 
per  room 

New  England                          

Number 
9.35 
8.55 
8.03 

Percent 
0.8 
.2 

.8 

Percent 
0.8 
3.3 

4.7 
6.6 
7.8 
17.7 
5.1 
4.4 

27.0 
47.2 
41.8 
63.9 

Percent 
0.2 

.4 

.5 

6.76                   1.3 
6. 27                   .i.  6 
5.0(1  1               17.7 
5.  58                   4. 2 

1.1 

1.6 

Colorado-Montana-S.  Dakota 

5.7 

.6 

Washington-Oregon                 1 

5. 64 

5.28 
4.11 
4.21 
3.70 

5.6 

11.0 
30.8 
29.6 
42.6 

.8 

Southeast: 

8.4 

Negro  operators. --- 

21.4 
15.5 

23.0 

'  Data  from  the  Consumer  Purchases  Study  conducted  in  (iO  counties  in  21  States 
1935-36. 

The  iiule.x  of  persons  per  room,  of  course,  is  not  a 
complete  measure  of  overcrowding,  especially  for  large 
families.  In  the  most  overcrowded  farm  homes  there 
is  seldom  a  kitchen  and  a  living  room,  and  one  small 
room  must  serve  for  cooking,  eating,  living,  washing 
clothes,  and  other  phases  of  work.  In  table  2  it  is  shown, 
for  example,  that  17.7  percent  of  the  farm  families  in 
Colorado.  Montana,  and  South  Dakota  occupied  houses 
with  three  rooms  or  less  and  in  the  Southeast  42.6  per- 
cent of  the  Negro  sharecroppers  lived  in  houses  of  three 
rooms  or  less.  ]\Iany  of  these  families  are  large,  some 
of  them  far  above  the  average. 

Conditions  of  Houses  and  Repairs  Needed. — The 
Farm  Housing  Survey  of  1934  revealed  for  the  first 
time  how  poor  was  the  general  state  of  repair  of  Ameri- 
can farm  homes.  If  figures  in  the  sample  are  extended 
to  the  7.300.212  occupied  farm  homes  reported  by  the 
1935  census,  it  is  indicated  that  15,200,000  major  repairs 
were  needed,  oi-  an  average  of  more  than  2  per  house. 
Needed  major  repairs  reported  in  the  survey  included : 
foundations.  26.9  percent;  walls,  19.3  percent;  roofs. 
26.6  percent :  chimneys,  16.1  percent ;  doors  and  win- 
dows, 23. S  percent ;  screens,  20  percent ;  paint,  21.9  per- 
cent; interior  walls  and  ceilings,  28.1  percent;  floors, 
19.9  percent:  and  stairs,  3.9  percent. 

An  index  of  the  condition  of  farm  homes  prei^ared 
from  the  Farm  Housing  Survey  is  given  in  table  C  in 
the  appendix.  This  index  is  an  avertige  of  the  number 
of  Ciises  rejiorting  good  condition  for  any  one  of  the 
seven  structural  items  appraised,  expressed  as  a  per- 
centage of  the  total  number  of  such  structural  items  in 
each  geographictil  unit.  On  this  basis  with  :iii  index 
value  for  the  United  States  of  44,  the  West-South  Cen- 
trtil  region  has  the  lowest  value  of  33,  and  the  Middle 
Atlantic  the  highest  of  72.  It  will  be  seen  thtit  at  one 
extreme  the  need  for  repairs  was  comparatively  small 
in  New  England  and  Middle  Atlantic,  and  that  at  the 
other  end  of  the  scale  tin  acute  need  for  repairs  existed 
in  the  South  Atlantic  and  Soutli  Ccutrtil  States.     The 
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three  States  for  which  the  1940  census  tabulations  are 
complete — North  Dakota,  New  Hampshii-e,  and  Missis- 
sippi— indicate  that  the  condition  regarding  repair  has 
not  improved  materially  since  1934.  In  fact,  if  any- 
thing, these  preliminary  census  figures  for  three  States 
imiily  that  farm  homes  are  in  a  Avorse  state  of  repair 
in  1940  than  they  were  in  1934  when  the  Farm  Housing 
Survey  was  made,  a  condition  which  is  supported  by 
the  fact  that  the  value  of  farm  dwellings  has  further 
declined  in  the  decade  between  1930  and  1940. 

Data  on  the  condition  of  fai'm  service  buildings,  such 
as  barns,  cribs,  silos,  sheds,  etc.,  are  not  as  adequate  as 
that  on  farm  dwellings,  but  there  are  indications  that 
even  though  farm  service  buildings  are  often  kept  in 
better  repair  than  the  houses,  expenditures  in  recent 
years  have  not  been  sufficient  to  maintain  them  in 
good  condition.  Expenditures  for  farm  service  build- 
ings declined  from  a  high  of  $545,000,000  in  1919  to  a 
low  of  $71,000,000  in  1932,  a  very  large  decline  even 
after  allowing  for  the  drop  in  prices.  In  the  6-year 
period  from  1935  to  1940,  inclusive,  the  average  spent  for 
this  purpose  was  about  $213,000,000  a  year.  This  vol- 
ume of  yearly  expenditure  indicates  that  there  probably 
has  been  no  general  improvement  in  the  condition  of 
service  buildings  since  1934,  when  a  survey  made  in 
connection  with  the  farm  housing  survey  showed  that 
there  was  need  for  new  buildings,  other  than  dwellings, 
on  2,170,000  farms.  It  has  been  estimated  that  approxi- 
matel}-  3.000,000  new  service  buildings  are  needed  at  the 
present  time  and  that  there  is  an  average  annual  need 
for  about  700.000  for  replacement. 

Factors  in  the  Rural  Housing  Problem 

Low  income,  Overpopulation,  and  Tenancy. — ^Low 
income  is  probably  the  largest  single  factor  in  sub- 
standard rural  housing,  just  as  it  is  in  urban  housing. 
In  general,  there  is  a  direct  correlation  between  the  level 
of  farm  housing  and  the  distribution  of  farm  income. 
The  regions  with  the  poorest  housing  are  those  with 
the  loAvest  farm  incomes;  and  within  any  one  region 
tenants,  sharecroppers,  and  farm  laborers  usually  have 
incomes  lower  than  owner-opei'ators  and  as  a  rule 
occupy  the  poorer  houses  in  the  communities. 

Thus,  while  urban  housing  has  the  problem  of  slum 
clearance,  rural  housing  has  the  question  of  tenancy. 
Since  some  40  percent  of  the  farmers  of  the  United 
States  are  tenants,  their  housing  conditions  make  up  a 
very  large  part  of  the  ftirin  iiousiiig  problem:  leiumcy 
also  tends  to  be  concentrated  in  low-income  areas  such 
as  the  South. 

A  factor  wiiich  probably  accounts  for  a  considerable 
proportion  of  the  difference  betAveen  tenant  and  owner 
housing,  is  not  susceptible  to  statistical  measurement, 
but  is  readily  observable  and  not  difficult  to  explain. 
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The  prevailing  tenant  system  in  most  parts  of  the 
country  is  based  on  a  verbal  1-year  lease,  high  annual 
turn-over  of  tenants,  and  no  provision  for  compensating 
the  tenant  for  improvements  he  has  made  in  the  prop- 
erty, either  in  the  land  or  the  buildings.  It  is  estimated 
that  nearly  one-third,  or  about  1  million,  of  farm  tenant 
families  move  every  year  to  other  farms.  Under  this 
system  there  is  little  inducement  for  either  the  landlord 
or  the  tenant  to  care  for  or  improve  the  farm  and  farm- 
house and.  in  addition,  the  cost  of  moving  places  an  ad- 
ditional drain  on  tenant  incomes  already  low.  Stabili- 
zation of  tenancy  through  long-term  vrritten  leases  and 
programs  for  assisting  tenants  to  become  owners  are 
thus  seen  to  offer  significant  opportunities  for  the  im- 
provement of  rural  housing  as  well  as  for  the  promotion 
of  soil  conservation  and  other  activities  important  to 
rural  welfare. 

Migratory  Labor. — The  lowest  standard  of  living  and 
of  housing  and  sanitation  of  any  rural  group  is  that 
of  the  migratorj'  farm  laborers.  Estimates  of  their 
number  in  recent  years  vary  from  300,000  to  500,000 
families.  Their  housing  and  sanitary  facilities  fall  far 
below  the  worst  levels  found  among  any  other  groups  in 
the  United  States.  They  cannot  be  measured  in  terms  of 
the  yardstick  set  up  in  the  Rural  Housing  Survey  for 
their  value  is  close  to  zero  and  they  lack  practically 
every  convenience.  Housing  is  one  of  the  greatest 
needs  of  this  group,  but  the  pi-oblem  is  obviously  far 
bigger  than  this.  Even  the  housing  aspect  of  the 
problem  has  hardly  been  touched.  The  migi'atory 
labor  camps  constructed  and  operated  by  the  Farm  Se- 
curity Administration,  for  example,  can  now  provide 
shelter  for  a  maximum  of  only  some  19,000  families  at 
any  one  time. 

Sanitary  Facilities  on  Farm-'i. — Environmental  sani- 
tary' facilities  as  discussed  here  are  confined  to  three 
major  requirements  relating  to  the  health  of  the  farm 
family :  proper  means  of  sewage  disposal ;  protection  of 
the  domestic  water  supjaly  against  contamination  and 
pollution ;  and  screening  or  mosquito-proofing  of  dwell- 
ings. 

Although  there  is  a  very  close  relationship  between 
environmental  sanitai-y  facilities  and  the  health  of  farm 
and  rural  people,  it  is  difficult  to  portray  this  relation- 
ship by  means  of  the  vital  statistics  of  the  Nation.  For 
example,  it  is  known  that  there  are  several  million  cases 
of  malaria  each  year  in  the  United  States,  but  the  nmn- 
ber  of  deaths  reportedh'  due  to  this  disease  is  small, 
possibly  numbering  3,000.  The  economic  loss  due  to  ill- 
ness from  malaria,  however,  is  enormous  because  of  the 
time  lost  from  work  by  individuals  suffering  from  the 
disease.  Hookworm  is  another  disease  causing  a  high 
economic  loss  in  certain  areas,  but  the  records  do  not 
show  a  high  mortality  rate.    Typhoid  fever,  of  course, 


does  have  a  high  mortality  rate;  and  although  the  num- 
ber of  "carriers"  of  this  disease  is  definitely  on  the 
decrease  it  has  been  noted  that  when  a  "carrier"  of  the 
germ  docs  appear  in  rural  areas  there  frequently  fol- 
lows an  explosive  outbreak  of  typhoid  fever  because  of 
the  lack  of  adequate  sanitary  facilities. 

The  extent  of  the  public  interest  in  rural  sanitary 
facilities  for  public  health  and  other  reasons  can  be 
measured  in  part  by  the  Government  programs  now 
in  operation  in  this  field.  Public  health  services  main- 
tained by  local  and  State  governments  with  financial 
aid  from  the  Federal  Government  generally  provide 
for  free  technical  service  in  testing  water  supplies  and 
other  sanitary  facilities.  Under  the  CWA,  ERA,  and 
WPA  work  progi'ams  of  the  last  several  years  some 
3,000,000  sanitary  privies  were  constructed  in  rural 
areas,  according  to  estimates  of  the  U.  S.  Public  Health 
Service.  The  Farm  Security  Administration  has  also 
aided  some  80,000  low  income  farmers  through  its  en- 
vironmental sanitation  program.  By  means  of  small 
loans  and  grants  and  maximum  use  of  the  farmers'  own 
labor,  some  72,000  sanitary  privies,  32,000  safe  water 
supplies,  and  screening  on  38.000  dwellings  were  pro- 
vided during  the  period  1937-41. 

It  is  not  possible  to  set  up  minimum  standards  for 
sanitary  facilities  on  a  national  basis,  as  has  been  done 
for  housing  in  the  Department  of  Agriculture  publica- 
tion on  Minimum  Requirements  for  Farm  Housing,  be- 
cause the  regulations  of  State  health  departments  vary 
considerably.  In  general,  however,  it  can  be  said  that 
sewage  disposal  should  be  by  means  of  a  septic  tank 
when  running  water  is  available,  or  by  a  sanitary  pit 
privy  when  it  is  not.  Recommended  practices  for 
water  supply  provide  for  enclosure  with  impervious 
building  material  to  exclude  all  forms  of  contaminat- 
ing or  polluting  material  and  means  for  the  with- 
drawal of  water  without  permitting  contamination  of 
the  water  supply.  All  natural  openings,  such  as  doors 
and  windows,  should  be  covered  with  galvanized  or 
bronze  screen  wire,  16  meshes  to  the  inch,  all  other 
openings  into  the  house,  such  as  cracks  in  the  floors  and 
walls,  should  be  fully  closed,  and  in  malarial  areas 
chimnej'  vents  should  be  covered  with  16-mesh  screen 
wire  during  the  summer  months. 

The  Farm  Housing  Survey'  of  1934  is  also  the  best 
source  of  data  on  the  sanitary  facilities  in  farm  homes 
in  the  United  States,  but  is  less  satisfactory  than  for 
most  other  housing  conditions.  The  Survey  shows  the 
facilities  existing  on  farms  in  1934  but  does  not  reflect 
whether  or  not  the  water  supply  was  protected  or 
whether  the  method  of  waste  disposal  was  satisfactory 
from  a  sanitary  and  health  point  of  view. 

Tables  D  and  E,  in  the  Appendix  to  Part  I,  show  the 
condition  of  farmhouse  improvements  relating  to  sani- 
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tatioii  as  revealed  by  the  Farm  Housing  Survey.  A  few 
highlights  ma}'  be  jJresented  here.  Over  83.6  percent  of 
the  farm  homes  lacked  rimning  water;  in  72  percent, 
water  was  carried  in  by  hand  from  an  average  distance 
of  250  feet.  Nearly  27  percent  had  no  screens  and  only 
31.4  percent  had  good  screening.  Over  13  percent  did 
not  even  have  outdoor  privies.  Nine  percent  had  indoor 
toilet  facilities,  but  only  about  half  of  these  were  con- 
nected with  septic  tanks;  the  remainder  used  cesspools 
or  discharged  directl_v  onto  the  surface  or  into  a  stream. 
By  supplementing  the  data  in  the  Farm  Housing 
Survey  on  the  nature  of  existing  facilities  with  the 
results  of  various  local  surveys  on  the  adequacy  of 
existing  facilities,  it  is  possible  to  make  estimates  of 
the  number  of  farm  homes  in  the  country  in  which 
sanitary  facilities  fall  below  minimum  standards  of 
health.  One  such  estimate,  prepared  in  the  Depart- 
ment of  Agriculture  in  connection  with  its  work  on 
post-war  planning,  is  that  66  percent  of  the  fai'ms  in 
the  country  arc  in  need  of  some  screening  or  mosquito- 
proofing,  92  percent  of  domestic  water  supplies  require 
some  improvement ;  and  75  percent  need  improvement 
in  water  disposal,  including  56  percent  which  need 
sanitary  privies  and  19  percent  which  need  septic  tank 
installations. 

A  Potential  Program 

The  foregoing  discussion  of  the  nature  of  the  farm 
housing  question  will  have  served  to  indicate  some  of 
the  difficulties  of  presenting  a  potential  program  of 
rural  housing  in  quantitative  terms.  There  is  not  now 
any  rural  housing  program  as  such;  factual  informa- 
tion and  administrative  experience  are  both  rather 
limited:  and  the  problem  of  housing  cannot  readily 
be  isolated  from  the  complex  pattern  of  rural  and 
agricultural  problems  for  special  treatment.  All  of 
these  factors  stand  in  the  way  of  presenting  the 
rounded  picture  implied  in  the  word  "program." 
About  all  that  can  be  done  is  to  set  forth  certain 
estimates  of  improvements  which  appear  to  be  needed. 

Probably  the  most  clear-cut  method  of  measuring 
the  need  for  and  the  potential  magnitude  of  a  program 
for  improved  rural  housing  would  be  to  assume  a  min- 
imum standard  such  as  the  '"IVIinimum  Requirements 
for  Farmhouses"'  of  the  Department  of  Agriculture, 
and  set  forth  what  would  have  to  be  done  to  bring 
existing  housing  upon  that  level.  Unfortunately,  exist- 
ing statistical  information  does  not  permit  such  a  cal- 
culation, and  rough  approximations  nmst  be  made  by 
other  methods.  A  housing  pri)gram  of  the  magnitude 
suggested  in  tlie  rough  estimates  which  follow  would 
probably  not  bring  all  farm  housing  up  to  the  level  of 
the  '"Minimum  Requirements  for  Farmhouses." 


The  data  in  the  Farm  Housing  Survey  indicated  a 
need  for  15,200.000  major  repairs  to  farmhouses.  These 
figures  on  the  need  for  repairs  do  not,  of  course,  reflect 
directly  the  amount  of  construction  needed  to  bring 
existing  farmhouses  up  to  minimum  standards.  For 
example  a  new  roof  may  be  needed  for  a  two-room 
shanty  housing  a  family  of  five  or  six.  The  cost  of 
providing  a  minimum  standard  of  housing  for  this 
famih'  would  not  be  $100  f(jr  a  new  roof  but  the  con- 
struction of  an  entirely  new  five-  or  six-room  house. 

Data  in  a  supplementary  survey  made  in  connection 
with  the  Farm  Housing  Survey  of  1934  on  the  need 
for  additional  rooms  to  alleviate  crowding  provides 
another  rough  measure  of  the  magnitude  of  possible 
programs.  At  that  time  over  4  million  additional  rooms 
were  desired  b}'  farmers. 

This  same  supplementary  survey  also  gives  some  in- 
dication of  the  need  for  new  houses  in  1934;  697,000 
farmhouses  were,  in  the  opinion  of  their  occupants, 
beyond  repair  and  in  need  of  replacement.  In 
the  last  6  years  there  has  been  a  decided  lag  in  the 
building  and  rejjair  of  rural  homes.  It  has  been  esti- 
mated that  construction  in  this  period  has  probablj' 
fallen  short  of  the  normal  replacement  by  more  than 
50,000  houses  a  year.  If  a  cumulative  deficiency  of 
300,000  for  the  6-year  period  is  added  to  the  697,000 
farmhouses,  which  in  the  opinion  of  the  occupants 
were  bej'ond  repair  and  in  need  of  replacement  in  1934, 
we  have  an  indication  that  at  least  1,000,000  farm- 
houses were  in  urgent  need  of  replacement  in  1940.  If 
a  quite  modest  level  of  housing  were  to  be  assumed,  the 
need  for  new  farmhouses  might  be  found  to  be  two  or 
more  times  as  great  as  the  million  indicated.  Edith 
Wood,  in  the  book  Introduction  to  Housing,^  estimates 
that  two-thirds  of  all  farm  homes  are  substandard. 

Experience  of  the  Farm  Security  Administration  in 
the  tenant  purchase  program  indicates  that  minimum 
standard  five-  oi;  six-room  houses  based  on  standard 
designs  could  be  built  in  1940  for  a  retail  price  of  about 
$1,250  in  the  South.  Costs  were  somewhat  higher  in 
the  North.  In  the  first  2  j-ears  during  which  tenant 
jjurchase  loans  were  made.  2,096  new  homes  were 
built  at  an  average  cost  of  $1,313. 

Preliminary  estimates  of  the  need  for  the  three  prin- 
cipal sanitary  facilities  of  sewage  disposal,  water  sup- 
ply, and  screening  for  all  farmhouses  in  the  United 
States  were  prepared  for  use  in  connection  with  the 
post-war  planning  work  of  the  Department  of  Agri- 
culture. The  estimates  were  based  upon  existing  infor- 
mation, including  the  Farm  Housing  Survey  and  the 
exi^erience  of  the  FSA  in  its  sanitation  program.  For 
any  particular  small  area  such  estimates  would  prob- 
ably not  apply  with  any  great  accuracy,  but  taking  the 
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country  as  a  ^yhole  it  is  believed  they  fairly  represent 
the  need  for  environmental  sanitary  facilities.  The 
estimated  need  is  for  some  screening  on  4,001,000  farms, 
repair  of  water  supplies  on  5,557.000  farms,  installation 
of  septic  tanks  on  1,139,670  farms,  and  construction  of 
sanitary  privies  on  3,404,100  farms. 

Evaluation  Considerations  and  Principles 

General  Considerations  and  Relationships 

Better  rural  housing  is  a  prime  requisite  of  better 
health,  morale  and  living  on  the  farm  for  both  present 
and  future  generations.  Inasmuch  as  studies  and  data 
indicate  that  a  considerable  proportion  of  our  farm 
people  are  living  under  poor  if  not  deplorable  housing 
conditions,  it  would  seem  that  the  provisions  of  at  least 
a  minimum  level  of  housing  for  all  would  result  in  large 
social  benefits. 

For  purposes  of  evaluation,  the  benefits  of  rural  hous- 
ing are  to  be  comjjared  with  the  benefits  of  such  activi- 
ties as  education,  nutrition,  and  medical  care.  The  bene- 
fits from  these  lie  in  improving  the  well-being  of  man 
through  the  provision  of  minimum  facilities  for  direct 
vise  or  consumption.  This  is  in  contrast  to  such  activities 
as  soil  conservation  and  land  development  which  are  de- 
signed to  increase  the  productive  capacity  of  the  soil. 
Better  rural  housing  cannot  be  justified  in  terms  of 
maintaining  or  increasing  productive  capacity,  except 
insofar  as  well  housed  and  healthy  jieople  may  be  more 
efficient  in  production. 

It  must,  however,  be  recognized  that  the  purpose  of 
greater  productive  capacity  is  a  better  level  of  con- 
sumption; and  we  must  be  careful  to  avoid  the  con- 
clusion that  benefits  result  only  from  increasing  pro- 
ductive capacity.  A  major  problem,  in  fact,  is  to  effect 
sucli  a  l)a]ance  in  the  use  of  the  nation's  savings  between 
improving  consumption  standards  and  improving  pro- 
ductive capacity  as  will  yield  a  maximum  over-all  sat- 
isfaction. 

In  addition  to  comparing  the  need  for  the  consump- 
tion and.  welfare  group  of  activities  generally  with  the 
need  for  the  production  and  lesource  improving  activi- 
ties, it  is  necessary  to  compare  the  need  for  rural  hous- 
ing with  the  need  for  such  other  welfare  needs  as  food, 
clothing,  education  and  medical  care. 

When  a  program  for  improving  rural  housing  in  spe- 
cific areas  is  considered,  the  ca[)acity  of  such  an  area 
to  provide  permanent  support  for  population  should 
be  borne  in  mind.  An  adequate  api^raisal  of  the  land 
as  to  its  agricultural  and  economic  possibilities,  includ- 
ing new  possibilities  that  might  result  from  lantl  im- 
provement and  development,  should  accompany  any 
publicly  aided  housing  program. 

Some  of  the  improvement  of  housing  may  be  planned 
as  part  of  other  programs — as  for  example  in  the  settle- 


ment of  new  irrigated  areas  or  in  making  farm  owner- 
ship possible  for  tenants  in  the  Tenant  Purchase  Pro- 
gram. In  the.se  programs,  as  well  as  where  direct 
measures  to  improve  housing  are  contemplated,  it  will 
be  desirable  to  inquire  into  the  nature  of  the  agricul- 
ture of  the  region  and  to  determine  whether  changes 
are  likely  to  come  about  either  through  natural  causes 
or  by  public  action  which  would  cause  the  housing  to 
go  unused  or  to  make  it  difficult  to  pay  for.  In  self- 
liquidating  programs  these  questions  will  tend  to  be 
examined  in  determining  the  soundness  of  the  loan. 
They  should  be  at  least  as  closely  examined  in  subsidy 
l^rograms  because  areas  in  which  subsidies  are  necessary 
are  likely  to  be  those  nearest  to  the  economic  margin. 
Consideration  such  as  this  would  seem  to  suggest  a 
policy  of  "to  him  that  hath  shall  be  given,"  and  of  with- 
holding improvement  in  housing  from  those  who  need 
it  most.  This  should  not  be  the  case  where  there  is  every 
indication  that  despite  the  poverty  of  land  resources 
that  people  will  contimie  to  live  there  for  many  years 
to  come.  In  these  situations,  minimum  housing  may 
properly  be  provided.  Moreover,  there  is  much  to  be 
said  for  a  comprehensive  program  of  rural  sanitary 
facilities  in  all  areas  of  the  c'ountry  as  a  health  measure. 

Costs  and  Benefits 

Since  the  farmhouse  is  so  largely  a  part  of  the  farm 
enterprise,  the  public  aspects  of  farm  housing  are  like- 
ly to  consist  largely  of  credit  or  assistance  to  private 
owners.  To  the  extent  that  the  public  assistance  to 
farm  housing  consists  of  self-liquidating  loans  the  prob- 
lem of  evaluation  of  specific  projects  does  not  arise.  If 
loans  are  made  at  interest  rates  below  those  at  which  the 
Government  can  borrow  and  up  to  100  percent  of  the 
equity  they  could  not  be  considered  completely  self- 
liquidating  in  a  business  sense.  To  the  extent  that  a 
housing  program  involves  subsidies  the  problem  of  so- 
cial benefits  becomes  significant.  xV  subsidy  assumes  cor- 
responding social  benefits. 

In  the  present  Federal  programs  that  are  wholly  or 
in  part  concerned  with  housing,  both  urban  and  rural, 
there  are  a  nmnber  which  were  established  as  self- 
liquidating,  including  FHA  guaranteed  mortgages, 
HOLC  loans,  loans  of  the  Farm  Credit  Administration, 
and  Tenant  Purchase  loans.  There  are  also  a  number  of 
Federal  programs  which  are  recognized  as  involving 
some  degree  of  public  subsidy.  Included  in  this  cate- 
gory are  the  USHA  program  and  the  migratory  labor 
camps  of  the  Farm  Security  Administration.  The 
USHA  program  involves  only  a  partial  public  subsidy. 
Migratory  labor  camps  have  been  financed  entirely  by 
the  Federal  Government. 

The  common  characteristic  of  both  these  housing 
programs  involving  subsidy,  one  largely  urban  and  one 
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rural,  is  tliat  they  are  both  designed  to  help  the  lowest 
income  groups  in  both  areas  by  providing  a  niininuim 
standard  of  housing  to  needy  people.  The  benefit  of 
prt)viding  housing  facilities  to  people  in  accordance 
■with  their  needs  and  somewhat  beyond  their  ability  to 
jiay,  is  the  \alue  whicli  society  places  upon  such  pro- 
A'ision.  If  society,  through  legislation  or  other  expres- 
sions of  public  opinion,  sets  a  minimum  standard  of 
housing  which  it  believes  all  people  should  have  in 
the  interest  of  the  general  welfare,  it  must  be  tenta- 
tively assumed  that  the  social  benefits  are  at  least  equal 
to  the  public  costs  of  providing  that  minimum.  The 
task  of  determining  whether  the  social  benefits  are  as 
great  as  the  costs  for  proposed  rural  housing  programs 
"would  thus  become,  in  part,  a  matter  of  ascertaining 
the  wishes  of  the  Nation's  people.  The  proiiortion  of 
social  benefits  that  can  be  allowed  for  rural  housing 
generally  or  for  general  classes  of  rural  housing  might 
be  determined  as  a  result  of  the  general  judgment 
made. 

In  evaluating  a  specific  housing  proposal  involving  a 
subsidy,  it  would  be  necessary  to  .see  whether  it  pro- 
vides for  minimum  needs  at  as  low  a  cost  to  the  Gov- 
ernment as  other  proposals. 

The  principle  of  maintaining  minimum  standards  of 
living  by  the  distribution  of  Government  aid  on  the 
basis  of  need  and  ability  to  pay  underlies  quite  a  num- 
ber of  Government  activities,  most  of  them  within  the 
general  field  of  "health  and  welfare."  Among  these 
are  public  health  activities,  and  the  food-stamp  plan. 
In  other  fields  of  Government  activity,  many  of  them 
of  very  long  standing,  this  principle  of  minimum 
standards  has  been  carried  to  the  extent  of  removing 
functions  almost  entirely  from  the  sphere  of  private 
economic  activity  and  providing  it  as  a  public  service 
to  all.  In  this  categoiy  are  education  and  police  and 
fire  protection. 

Because  of  the  very  close  tie  between  farm  housing 
and  the  economic  enterprise  of  farming,  it  will  fre- 
quently be.  move  satisfactory  and  less  co.stly  to  provide 
impi'oved  housing  in  connection  with  a  program  to 
increase  income.  To  use  a  specific  example,  to  provide 
a  minimum  standard  of  liousing  to  low-income  farmers 
on  poor  land  or  inadequate  acreages  would  be  costly 
and  would  tend  to  improve  only  one  element  in  their 
standard  of  living.  To  help  these  same  farmers  to 
acquire  an  adequate-sized  farm  with  good  land  may 
enable  them  to  increase  their  incomes  sufficiently  to 
pay  for  better  housing  and  to  raise  the  other  elements 
in  their  stand:ird  of  living  as  well. 

Distribution  of  Costs 

As  indicated  above,  the  consideration  of  costs  and 
benefits  and  methods  of  financing  are  very  closely  re- 
lated in  ruial  housing  programs.     For  programs  which 


are  self-liquidating,  the  question  of  measuring  bene- 
fits does  not  arise  in  an  acute  form;  for  programs 
whicii  involve  a  Government  subsidy  the  question  of 
financing  must  be  considered  in  relation  to  the  nature 
and  distribution  of  the  benefits. 

If  it  is  determined,  in  the  inteiest  of  the  health 
and  welfare  of  low-inccjme  groups.  Ijoth  urban  and 
rural,  that  a  governmental  housing  subsidy  of  some 
kind  is  desirable,  there  then  arises  the  further  question 
of  how  the  subsidy  shall  be  distributed  among  the  sev- 
eral levels  of  Government — Federal,  State,  and  local. 
Are  the  benefits  of  health  and  welfai'e  through  im- 
proved housing  of  local,  State,  or  national  significance? 
Obviously  they  are  significant  at  all  three  levels.  In 
other  fields  of  a  similar  character,  such  as  public 
health,  education,  and  public  assistance  there  is  a  wide 
divergence  of  financing  methods,  which  ax'e  largely  the 
result  of  historical  development  rather  than  any  weigh- 
ing of  benefits.  For  example,  in  education  which  has 
been  a  local  responsibility  from  a  very  early  date  in 
American  history,  local  financing  is  still  of  major  im- 
portance. The  State  governments  have  given  increas- 
ing financial  aid  in  this  field ;  but  the  Federal  Govern- 
ment has  not  yet  come  to  contribute  appreciably  to  the 
costs  of  general  education,  although  this  step  has  been 
urged.  In  the  field  of  public  health  activities,  all  three 
levels  of  government  are  now  contributing  to  the  cost. 
In  public  assistance — old-age  assistance,  aid  to  the 
blind,  and  aid  to  dependent  children — the  Federal  Gov- 
ernment bears  half  the  cost  and  the  State  and  local 
governments  divide  the  other  half  in  varying  propor- 
tions in  the  different  States.  General  relief  is  now  en- 
tirely financed  by  local  governments  with  some  assist- 
ance from  State  governments.  In  recent  years,  about 
75  percent  of  the  cost  of  woik  relief  has  been  borne  by 
the  Federal  Government  and  about  25  percent,  in  the 
form  of  a  sponsor's  contribution  which  is  largely 
in  materials  and  equipment,  by  local  and  State 
governments. 

In  the  two  subsidized  housing  programs  which  have 
been  treated  as  examples,  USHA  and  migratory  labor 
camps,  the  Federal  (iovernment  has  borne  most  of  the 
subsidy  costs.  In  the  USHA  program,  local  govern- 
ments are  required  to  bear  one-fifth  of  the  cost  of  the 
animal  subsidy,  which  is  usually  accomplished  through 
local  tax  exemption.  The  local  housing  associations 
are  also  required  to  finance  at  least  10  percent  of  the 
development  cost  of  each  project,  the  remainder  being 
financed  by  loans  from  the  USHA.  In  the  migratory 
labor  camp  program  the  total  cost  is  borne  by  the 
Federal  Government. 

Ill  the  field  of  farm  housing  it  seems  probable  that 
the  Federal  Government  will  play  a  major  role  in  any 
futui-e  housing  program,  both  as  a  banker  in  loaning 
funds  at  relatively  low  interest  rates  and  in  contributing 
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subsidies.  The  field  is  by  no  means  closed  to  State  and 
local  governments,  but  the  trends  of  the  last  two  or 
three  decades  would  indicate  that  these  levels  of  gov- 
ernment are  contracting  rather  than  expanding  their 
programs  involving  credit  and  other  types  of  financial 
assistance  to  the  farmer.  Twenty  or  twenty-five  years 
ago  some  States,  particularly  in  the  West,  had  some 
rather  important  credit  programs,  but  all  the  major 
governmental  farm  credit  activities  are  now  Federal. 

In  the  absence  of  any  well-developed  criteria  for 
financing  possible  farm  housing  programs,  either  with 
respect  to  the  proportion  of  the  cost  to  be  borne  by  the 
public  or  the  distribution  of  public  costs  among  levels 
of  government,  it  may  be  useful  to  summarize  briefly 
certain  general  principles  which  have  evolved  out  of 
the  embryonic  farm  housing  activities  which  have  been 
carried  out  bj'  the  Federal  Government  during  the  past 
seveial  jears,  largely  by  the  Farm  Securitj'  Adminis- 
tration. 

1.  Self-liquidation  has  been  an  important  guiding 
principle  in  these  activities.  It  may  be  noted  that 
future  programs  based  on  this  principle  would  probably 
not  i-esult  in  a  very  large  volume  of  activity.  Such 
programs  would  not  meet  the  tentatively  estimated 
needs  presented  in  the  preceding  section  on  the  poten- 
tial volume  of  rural  housing  improvements.  It  is 
likely,  however,  that  the  construction  of  groups  of 
houses  rather  than  scattered  single  imits  and  the  utiliza- 
tion of  the  farmers'  own  labor  would  reduce  costs  and 
thus  enlarge  the  potential  field  of  self-liquidating  pro- 
grams. Reduction  of  costs  and  the  need  for  skilled 
labor  througli  wider  adoption  of  prefabricated  housing 
might  also  enhance  the  possibilities  of  meeting  rural 
housing  needs. 

2.  Subsidies  are  extended  only  to  the  lowest -income 
families,  and  are  directed  particularly  at  the  correction 
of  conditions  which  are  seriously  detrimental  to  health. 
Of  all  housing  activities,  sanitation  programs  should 
probably  be  among  the  very  first  to  be  subsidized. 

3.  In  order  to  spread  the  benefits  of  available  funds 
as  widely  as  possible,  it  is  suggested  that  only  minimum 
farm  housing  be  constructed  with  the  aid  of  subsidy. 
Fixed  limitations  might  be  useful,  perhaps  an  everage 
cost  of  $1,500  per  house  in  the  South  and  $2,500  in  the 
North  (in  terms  of  1940  prices).  These  limits  would 
not  apply,  of  course,  to  tj'pes  of  housing  which  do  not 
require  direct  subsidy. 

Different  procedures  and  methods  of  financing  would 
be  required  to  provide  improved  housing  for  different 
groups  of  farm  people — especially  the  three  groups  of 
owners,  tenants,  and  laborers.  Housing  assistance  to 
owners  in  connection  with  houses  for  themselves  and 
their  tenants  may  largely  take  the  form  of  long-term, 
low    interest    credit    and    technical    guidance.     Farm 


laborers  with  relatively  stable  employment  might 
through  rentals  be  expected  to  repay  the  principal  over 
a  period  of  sa}',  40  j'ears.  Shelter  and  housing  for 
migratory  agricultural  laborers  tend  to  involve  a  100- 
percent  Government  contribution  on  capital  costs.  To 
insure  the  provision  of  sanitary  facilities  of  the  mini- 
nnun  standard  necessary  for  security  of  health  to  all 
farm  families  would  probabh'  require  Government  as- 
sistance on  a  sliding  scale  ranging  from  100-percent 
subsidy  for  the  lowest-income  group  to  no  subsidy  but 
low  interest  loans  for  the  highest-income  group. 

Timing 

The  actual  construction  period  is  quite  short  for 
both  housing  and  sanitary  facilities  and  from  this 
point  of  view  there  would  be  considerable  flexibility 
in  expanding  and  contracting  programs  in  the  interest 
of  employment  stabilization.  On  the  other  hand,  the 
fact  that  these  programs  involve  a  considerable  financial 
contribution  from  private  individuals  imposes  distinct 
limits  upon  the  rate  of  expansion.  Farmers  cannot  be 
expected  to  sign  contracts  as  soon  as  public  funds  be- 
come available  for  expanded  programs.  Moreover,  the 
periods  of  economic  depression  and  unemployment  in 
wliich  programs  are  likely  to  be  expanded  to  provide 
employment  are  the  very  periods  in  which  private  indi- 
viduals are  hesitant  about  making  new  financial  com- 
mitments. Housing  and  sanitary  facilities  are  also 
more  economicall\-  provided  througli  the  group  ap- 
proach rather  than  by  working  with  scattered  indi- 
viduals. If  a  group  of  50  or  100  farmers  in  the  same 
locality  participate  in  a  program,  substantial  savings 
are  possible  by  purchasing  materials  in  large  lots  and 
in  cutting  and  processing  the  materials  at  one  central 
spot.  Participation,  especially  group  participation, 
takes  time  to  develop. 

An  important  consideration  is  the  fact  that  a  good 
many  programs  involve  the  improvement  of  farm  hous- 
ing to  some  extent,  but  are  not  directed  solely  or  pri- 
marily at  this  objective.  In  the  Tenant  Purchase  Pro- 
gram, for  example,  the  primary  objective  is  the  promo- 
tion of  stable  ownership  of  family-sized  farms  and  the 
reduction  of  tenancy.  Only  about  20  percent  of  the 
amounts  loaned  are  expended  for  new  housing  or  the 
rehabilitation  of  old  housing.  It  would  seem  that  in 
programs  of  tliis  type,  the  timing  of  loans  should 
be  based  largely  on  the  requirements  of  the  primary 
objective  rather  than  tlie  employment  afforded  by  the 
housing  construction  incidentally  involved. 

Considered  together  these  factors  suggest  that  pro- 
grams involving  farm  housing  and  sanitation  offer  some 
possibilities  of  expansion  and  contraction  in  the  interest 
of  employment  stabilization,  but  that  their  flexibility 
is  not  nearly  so  great  as  the  short  ^jeriod  of  construction 
would  suggest. 
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APPENDIX 

Table  A. — Oumer-occupied  farm  homes  by  value  groups,  by  regions,  19S0 


All  homes 
on  farms 
operated 

by  owners 
or 

managers 

Number  of  homes  valued  at— 

Value  not 
reported 

Division 

Under 
$1,000 

$1,000  to 
$1,499 

$1  .,5(10  to 
$1,999 

$2,000  to 
$2,999 

$3,000  to 
$4,999 

$5,000  to 
$7,499 

$7,500  to 
$9,999 

$10,000  and 
over 

Median 
value 

United  States 

3,  624,  283 
117,040 
30.5,  148 
702,  625 
668,586 
548,  894 
468,236 
415,903 
182,488 
315,463 

1,589,990 

27,098 

54,966 

201,  574 

203,  662 

324. 034 

343,  714 

263.  036 

97.  391 

74,  515 

554,824 
19,  715 
53,968 
131,  706 
117,,'!83 
74,112 
48,  580 
.55,  574 
22, 581 
31,206 

359, 149 
14,090 
39,396 
94, 812 

84,414 
.39,  774 
21, 1.59 
29,407 
13,  547 
22,550 

482,438 
21,639 
65,476 

135,  345 

118,  256 
43,429 
20.499 
28,222 
16,990 

'  32,  682 

337,  894 
18,  382 
51,  739 
87,825 
88,032 
27,475 
11,762 
1,5,062 
11,626 
25,991 

112,358 

7,915 

20,173 

23,542 

29,604 

10,163 

4,080 

4.204 

3.62S 

9,149 

20,368 

1,653 

3,852 

3,467 

4,781 

2,327 

899 

879 

611 

1,899 

22, 108 
1,928 
4,932 
2,933 
3,058 
3,454 
1,310 
1,108 
714 
2,671 

145, 154 
4.720 
10.616 
21,322 
19,  496 
24.  126 
16.  233 
18.411 
1.5.400 
14,800 

Middle  Atlantic 

1  986 

East  North  Central 

West  North  Central _    

South  .\tlantic 

782 

East  South  Centra! _._    

West  South  Central 

711 

Pacific         --- 

1  414 

Source:  U.  S.  Census. 


Table 

B. —  Tenant-occupied  farm  homes  by  va. 

lie  groups 

by  regions,  1930 

All  tenant 
farm  homes 

Number  of  homes  valued  at— 

Value  not 
reported 

Median 
value 

Division 

Under 
$1,000 

$1,000  to 
$1,499 

$1,500  to 
$1,999 

$2,000  to 
$2,999 

$3,000  to 
$4,999 

$5,000  to 
$7,499 

$7,500  to 
$9,999 

$10,000  and 
over 

United  States T 

2,664,365 

7,886 

52,455 

263,977 

444,  169 

509,574 

593,  978 

687,231 

68,826 

46,270 

1, 742, 551 

2,038 

7,996 

72,094 

165,611 

401,708 

493, 533 

543,390 

34,  736 

21,445 

233,061 

1,219 

8,662 

51,044 

83, 141 

26,302 

14,  753 

33,723 

7,353 

6,874 

137, 165 

822 

6,517 

37, 019 

55, 849 

10,670 

5,228 

13. 053 

159,  676 
1,241 
11,417 
50,643 
65,  414 
9,403 
4,390 
8.464 

87,  773 
1,008 
8,973 
29,015 
34,270 
4,966 
2,144 
2,926 
1,841 
2,631 

21,715 

418 

3,099 

6,637 

7,684 

1,487 

621 

597 

463 

709 

3,088 

75 
481 
790 
961 
283 
120 
153 

69 
156 

2,398 
66 
508 
577 
515 
310 
113 
124 
62 
123 

277,048 

998 

4,812 

16, 158 

30,  724 

54,645 

73,076 

84,802 

6,576 

5,357 

1  613 

New  Ensland 

Middle  Atlantic 

2,058 
1  510 

East  North  Central. 

West  North  Central 

South  Atlantic 

(0 

East  South  Central      - 

(') 

682 

West  South  Central,-   

AfnTlnt.Rin 

3, 941                3,  785 
4, 156               4. 819 

Pacific 

952 

■  Less  than  $500. 
Source:  U.  S.  Census. 


Tab 

LE  C. — Condition  of  houses  for  10  structural  items  and  index  of  their  condition.  1934 

structural  items  found  in  poor '  condition 

Division 

Founda- 
tion 

Exterior 
walls 

Roofs 

Chimneys 

Doors  and 
windows 

Screens 

Exterior 
paint 

Interior 

walls  and 

ceiling 

Floors 

Stairs 

Index  of 
condition 
of  houses  * 

United  States .      - 

Percent 
26.9 
6.9 
6.9 
15.4 
20.6 
34.5 
30.4 
36.7 
28.1 
21.0 

Percent 
19.3 
6.2 
6.8 
11.7 
12.5 
25.4 
22.7 
27.3 
19.2 
U.2 

Percent 
26.6 
8.4 
11.7 
16.3 
18.7 
33.7 
31.8 
36.1 
27.6 
18.8 

Percent 
16.1 
3.9 
4.3 
6  6 

Percent 
23.8 
4.3 
6.4 

15  5 

Percent 
20.0 
6.6 
18.8 
20.1 
22.6 
14.4 
18.2 
27.0 
24.0 
14.6 

Percent 
21.9 
19.6 
31.fi 
30.0 
28.5 
16.9 
15.8 
17.4 
26.6 
25.1 

Percent 
28.1 
10.1 
13.4 
16.0 
19.1 
37.4 
34  2 
37.0 
28.0 
20.0 

Percent 
19.9 
6.6 
6.9 
11.8 
15.2 
20.6 
21.7 
26.2 
23.4 
14.0 

Percent 
3.9 
3.0 
3.6 
5.1 
6.2 
4.3 
3.0 
1.1 
3.2 
3.9 

44 

New  England 

70 
72 

East  North  Central 

56 

8.3                 1.5-8 

54 

South  Atlantic 

17.6 
18.7 
32.2 
16.6 
8.7 

33.1 
30.7 
33.4 
20.0 
9.7 

36 

36 

West  South  Central 

33 

46 

Pacific 

57 

I  "Poor"  is  defined  as  "in  need  of  repair." 

3  The  indei  of  condition  is  an  average  of  the  number  of  cases  reporting  good  conditions  for  any  1  of  7  structural  items,  expressed  as  a  percentage  of  the  total  number  of  eases 
in  each  geographical  unit.    The  seven  items  are  foundations,  exterior  walls,  roofs,  chimneys,  doors  and  windows,  interior  walls  and  ceilings,  and  floors. 

Source:  The  Farm  Housing  Survey  (1934) . 


Table 

D.—Lack 

of  improvements  in 

farm  homes,  1934 

Farm  homes  without  the  follow 

ing  improvements 

Division 

Bathrooms 

Running 
water 

Water  in 
house  I 

Indoor 
toilets 

Any  toilet 
facilities  ' 

Screens 

Adequate 
screens 

Paint 

.\dequate 
paint 

United  States .._ 

Percent 
85.5 
67.0 
66.7 
83.2 
83.4 
92.2 
95.2 
88.7 
79.8 
42.9 

Percent 
83.6 
44.8 
46.0 
81.9 
&f.2 
91.1 
95.9 
86.9 
73.2 
30.1 

Percent 
73.0 
16.0 
15.0 
71.0 
76.0 
81.0 
70.0 
83.0 
66.0 
25.0 

Percent 
91.0 
68.0 
62.2 
88.5 
90.1 
95.0 
97.4 
96.3 
87.8 
58.3 

Percent 
13.5 
10.6 
Few 
Few 
Few 
19.3 
46.2 
16.9 
Few 
Few 

Percent 

26.8 

4.3 

.4 

8.2 

7.0 

60.6 

44.1 

32.2 

12.4 

13.9 

Percent 
68.6 
26.6 
32.4 
50.9 
57.6 
80.8 
80.1 
78.6 
61.0 
51.4 

Percent 
40.0 
8.9 
5.1 
14.8 
12.2 
59.9 
62.2 
58.4 
34.7 
22.9 

Percent 
82.6 

New  Encland _ 

62.5 

Middle  .\tlantic' 

60.1 

East  North  Central...  . 

75.4 

West  North  Central 

71.8 

South  Atlantic         

90. 1 

East  South  Central _ 

90.6 

West  South  Central-. 

89.2 

82.3 

Pacific 

74.5 

'  Approximate  figures. 

Source:  The  Farm  Housing  Survey. 


'  New  Jersey  only. 
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Table  E. —  Water  supply  and  sewage  disposal,  1934 


Percentage  ot  homes  having  the  following 

Division 

Water  by 

Kitchen 

sink  and 

drain 

Bath  equipment 

Septic 
tanks  ' 

Cesspools 

Ratio  of 

Hand 
pump 

Pipe 

Lavator.v 

Tub 

Flush 
toilet 

septic  tanks 
to  toilets 

United  States 

Percent 

14.0 

28.9 

31.3 

34.9 

23.7 

10.1 

2.7 

1.9 

5.9 

.5.6 

Percent 
16.4 
35.2 
54.0 
18.1 
15.8 
8.9 
4.1 
13.1 
26.8 
69.9 

Percent 
28.4 
96.1 
69.7 
.55,  1 
37.5 
12.4 
5.4 
10.9 
31.1 
75.0 

Percent 
8.9 
27.8 
.38.8 
10.7 
9.5 
4.9 
2.6 
4.6 
12.6 
40.4 

Percent 
11.2 
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29.4 
37.5 
10.3 
8.8 
4.9 
2.5 
3.6 
11.9 
41.5 

Percent 

4.5 
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33 
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54 
47 
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East  South  Central                                     --.  - 

57 
40 

West  South  Central .- 

50 

Mountain 

39 

68 

1  Cesspools  sometimes  confused  with  septic  tanks. 
Source:  The  Farm  Housing  Survey  (1934). 


PART    II  — PUBLIC    WORKS    AND    RANGE    LAND 
1.    THE    NATION'S    RANGE    LANDS 


Kiinge  lands  cover  one-half  the  urea  of  continental 
United  States  or  approximately  970  million  acres.  They 
are  made  np  of  approximately  T2S  million  acres  in  the 
West ;  40  million  acres  in  the  North  and  East,  including 
the  Ohio  and  Mississippi  basins;  and  some  200  million 
acres  of  woodland  pasture  and  other  native  forage- 
producing  lands  of  the  South.  In  addition,  some  200 
million  acres  witliin  territorial  possessions  are  available 
for  grazing  use. 

Character 

Range  lands  are  considered  to  be  those  lands  pro- 
ducing uncultivated  forage,  primarily  native  grasses 
and  other  forage  plants,  suitable  for  grazing  by  do- 
mestic livestock.  Tliey  consist  mainly  of  lands  which, 
because  of  rough  topography,  poor  or  unsuitable  soil, 
relatively  meager  precipitation  or  other  adverse  cli- 
matic conditions,  lack  of  irrigation  water  or  other 
conditions,  cannot  successfully  be  used  permanently 
for  cropland  agricidture.  Eange  land  also  includes 
forage-producing  forest  lands  which  can  best  serve  the 
Nation's  welfare  through  use  by  domestic  livestock  in 
addition  to  the  production  of  timber  or  other  forest 
products  and  other  services. 

Ownership 

Approximately  610  million  acres,  or  63  percent,  of  the 
range  land  is  })rivateh'  owned.  Of  the  other  3()0  mil- 
lion acres  about  295  million  acres  are  Federally  owned 
or  controlled,  with  the  remainder  in  State  and  covmty 
ownership.  PVdeial  range  lands  are  considered  to  in- 
clude those  in  national  forests,  grazing  districts,  land- 
use  projects,  Indian  reservations,  and  a  number  of  other 
Federal  reservations. 

The  private  lands  include  the  unimproved  native 
grazing  lantls  on  farms  and  ranches  and  the  holdings 
of  railroads,  hunber  companies,  and  other  corporations 
which  are  usually  leased  for  grazing  to  local  faiiners 
and  stockmen. 


^  Tins  statt'ment  was  prepared  unilor  tlu*  dir.ction  of  a  (.'"nimittet'  con- 
sisting of  A.  D.  Molohon,  Grazing  Service,  cliairnian  ;  W.  R.  Cliapline. 
Fctrest  Service ;  F.  U.  Renner,  Soil  ronservation  Service :  and  (».  E. 
Weaver,  Agricultural  At'justraent  Administration.  Contributions  were 
made  hy  C.  A.  f'onnaugliton  and  K.  D.  Sanvig,  of  the  Forest  Service; 
II.  M.  Bryan,  of  the  Grazing  Service,  and  T.  N.  Winn,  of  the  Soil  Con- 
servation Service. 


Uses 

The  function  of  the  vast  range  resource  in  terms  of 
the  national  ectmoniy  is  difficult  to  comprehend  because 
of  its  very  magnitude.  The  chief  function  of  the  range 
is  furnishing  feed  for  livestock,  but  to  realize  its  full 
significance  .several  of  its  other  services  also  must  be 
recognized.  Range  land,  for  example,  provides  a  home 
for  great  numbers  of  wildlife;  it  is  vitally  important 
as  watershed  land ;  it  provides  a  great  area  for  various 
kinds  of  outdoor  recreation ;  and  it  supplies  many  lesser 
products  and  services  common  to  wild  land. 

Livestock  Production 

The  Nation's  range  lands  sujipoit  a  livestock  indus- 
try that  forms  the  hub  of  an  integrated  farm  and  ranch 
industry  valued  at  13  billion  dollars  in  the  West  alone. 
These  lands  support  for  some  part  of  the  year  about 
73  percent  of  the  .sheep  and  goats  of  the  nation  and 
53  percent  of  the  beef  cattle,  as  well  as  numbers  of 
other  livestock.  From  the  range  land  territory  comes 
more  than  80  percent  of  the  nation's  wool  and  40  per- 
cent of  the  meat  and  hides.  It  is  in  the  range  terri- 
tory that  a  large  portion  of  the  feeder  livestock  is 
produced  for  fattening  on  farms  in  the  Corn  Belt  and 
other  fattening  areas  of  the  country. 

Livestock  production  on  range  lanils.  together  with 
the  growing  of  correlated  farm  products,  is  important 
to  a  large  proportion  of  the  population  of  the  West, 
and  to  a  considerable  proixirtion  of  the  farm  popula- 
tion in  the  central  and  eastern  States.  In  the  Ozarks 
and  the  South,  range  livestock  production  means  much 
to  the  welfare  of  the  people  of  these  regions  and  offers 
considerable  opportunity  for  needed  agricultural  di- 
versification. 

Water  Delivery  and  Erosion  Control 

The  herbaceous  and  other  range  plants  making  up 
the  vegetal  cover  on  range  land  are  the  major  factors 
in  control  of  erosion  on  such  lands  and  in  satisfactory 
water  delivery  to  distant  places, 

A  large  portion  of  the  range  area  that  is  within 
important  drainage  contributing  water  to  a  6  billion 
dollar  irrigation  farming  business  is  grazed.  Also, 
many  cities  and  towiis  derive  iheir  water  supply  from 
these  watersheds,  A  comprehensive  study  of  the  Na- 
tion's resources  dependent  upon  water  storage  has  never 
been  made,  but  rough  calculations  (»f  Federal.  State, 
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municipal,  and  corporate  expenditures  for  reservoir  and 
auxiliary  facilities  and  similar  estimates  of  the  aggre- 
gate value  of  dependent  private  holdings  easily  run 
into  many  biEion  dollars. 

Wildlife  and  Recreation 

The  major  part  of  the  forage  for  the  Nation's  big 
game  herds  comes  from  the  range  lands.  Incidental 
to  their  use  in  the  production  of  livestock  and  live- 
stock products,  range  lands  and  the  streams  which  tra- 
verse them  are  productive  of  wildlife  values  in  the  form 
of  meat,  fur,  and  fish.  One  of  the  intangible  but  chief 
values  of  wildlife  is  the  increased  recreational  attrac- 
tion and  enjoj'ment  which  it  affords. 

These  various  products  and  services  of  the  range 
combine  in  widely  different  ways  and  with  much  differ- 
ent emphasis  throughout  the  Nation.  Because  of  this 
diversity  any  discussion  of  the  range  resource  can  be 
made  most  conveniently  on  a  regional  basis,  combining 
areas  of  similar  problems  and  characteristics.  For 
this  report  the  country  has  been  divided  into  three 
broad  regions:  the  West,  the  South,  and  the  Northeast; 
brief  reference  only  is  made  to  the  territories. 

The  Western  Range 

The  Western  Eange  occupies  an  area  of  approxi- 
mately 728  million  acres  west  of  a  north-south  line 
bisecting  the  Dakotas,  Nebraska,  Kansas,  Oklahoma, 
and  Texas.  This  region  occupies  all  or  part  of  17 
western  States  and  is  the  largest  and  the  most  impor- 
tant range  area  in  the  Nation. 

Many  divisions  of  the  western  range  could  undoubt- 
edly be  delineated  but  to  keep  them  within  practicable 
limits  for  discussion,  only  three  are  recognized:  the 
Great  Plains,  the  mountains,  and  the  semideserts  and 
deserts. 

Great  Plains 

The  Great  Plains  include  an  area  of  about  216  million 
acres,  approximately  30  percent  of  the  Western  Range. 
The  climate  of  this  area  is  typically  continental  with 
wide  extremes  in  temperature  and  precipitation,  both 
reaching  their  peaks  during  the  late  spring  and  sum- 
mer months.  But  the  clunate  and  topography  are 
sufficiently  uniform  that  the  native  vegetation  is 
homogeneous  to  the  point  of  monotony. 

Only  two  native  types  of  vegetation  are  important 
enough  to  merit  consideration — the  tall  grass  and  short 
grass.  Of  these  the  short  grass  type  occupies  an  area 
about  ten  times  larger  than  the  tall  grass.  This  wide- 
spread type  extends  in  a  more  or  less  continuous  belt 
of  varj-ing  width  from  central  Texas  north  to  Canada. 
Two  sod-forming  species — grama  and  buffalo  grass — 
provide  the  bulk  of  the  forage.    Present  forage  yields 


are  far  greater  in  tall  grass  than  in  short  grass  types, 
although  both  provide  excellent  spring,  summer,  and 
fall  and,  under  some  conditions,  year-long  range. 

Most  of  the  range  in  the  Great  Plains  is  in  private 
ownersliip  but  there  are  some  rather  large  areas  of 
public  range  in  the  Northern  Plains.  The  principal 
kind  of  livestock  is  cattle.  Some  sheep  are  produced 
for  feeders  and  replacements  for  breeding  herds  in  the 
mountains.  Here  range  and  crop  lands  frequently  are 
highly  intermixed.  Production  is  large  per  unit  of 
area  and  operations  are  generally  small.  All  this  re- 
quires intensive  management  which  necessitates  a  cor- 
respondingly large  amount  of  improvements  for  most 
effective  service. 

Mountains 

The  mountain  division  of  the  Western  Range  in- 
cludes five  commonly  recognized  major  types:  bunch- 
grass,  sagebrush,-  pinion-juniper,  chaparral,  and  open 
forests.  Ajiproximately  354  million  acres  are  involved 
in  these  tj-pes. 

Owing  to  the  extreme  variation  in  environmental 
factors  influencing  this  general  area,  there  is  great  di- 
versity in  vegetation  and  other  range  conditions.  Cer- 
tain types  or  portions  of  types  such  as  the  sagebrush- 
grass  or  pinion-juniper,  are  valuable  chiefly  for  spring, 
fall,  or  winter  grazing;  others  like  the  open  forest 
type  are  usable  mainly  during  the  summer  season. 
Some  types  under  heavy  grazing  use  are  reverting  to 
inferior  grasses  and  weeds ;  others  are  reverting  to  in- 
ferior and  dense  stands  of  brush.  In  types  like  bunch- 
grass,  extensive  private  ownership  is  common  but  in 
other  types  public  ownership  dominates. 

In  spite  of  this  inherent  diversity  there  is  sufficient 
uniformity  to  warrant  the  grouping  of  range  prob- 
lems. Tliroughout  the  Mountain  division,  the  livestock 
industry  is  organized  on  more  or  less  the  same  basis; 
rather  large  areas  are  commonly  required  for  individ- 
ual ranch  operation;  generally  speaking  the  same 
classes  of  livestock  jn-oducts  are  produced;  marketing 
conditions  and  practices  are  similar;  range  manage- 
ment practices  vary  primarily  in  detail,  with  topog- 
rax^hy  largely  dictating  seasonal  use;  multiple-uses  and 
services  of  range  land  for  watersheds,  wildlife,  and 
recreation  are  uniformly  important ;  demand  for  range 
forage  consistently  exceeds  supply;  and  universally 
grazing  maintains  a  dominant  place  in  the  agriculture 
of  the  area.  The  demand  on  the  range  is  great  in  all 
types,  with  all  available  forage  utilized.  Erosion  from 
unwise  use  has  been  severe  over  large  areas,  resulting 
in  damaging  floods  and  silting  of  reservoirs. 


2  The  sagebrush  type  has  characteristics  of  both  the  mountain  and 
desert  divisions  but  for  convenience  is  discussed  entirely  under 
"mountains". 
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Semidesert  and  Desert 

The  semidesert  and  desert  division  of  the  Western 
Range  occupies  an  area  of  about  158  million  acres 
mainly  in  the  soutliwestern  section  of  the  country. 
As  the  name  implies,  this  division  includes  the  more 
arid  and  generally  less  productive  portions  of  the  West. 
Three  general  types  in  this  division  are  recognized: 
semidesert  grass,  salt-desert  shrub,  and  southern  desert 
shrub. 

Of  these  types  the  semidesert  grass  is  the  largest  and, 
generally,  the  most  important.  This  t\'pe  is  commonly 
used  yearlong,  its  productiveness  depending  largely  on 
precipitation,  which  fluctuates  greatly  from  j'ear  to 
year,  and  on  j^ast  management  practices.  The  salt- 
desert  shrub  type  is  not  particularly  productive  and  is 
used  principally  for  grazing  sheep  during  the  winter. 
The  southern  desert-shrub  tj'jje  is  probablj'  the  least 
important  type  of  all  the  truly  range  types  in  the  West. 
It  is  essentially  desert,  generally  undependable,  and  of 
low  grazing  capacity.  For  a  short  period  in  winter 
and  spring  of  most  years  annual  plants  furnish  good 
forage,  especially  for  sheep  grazing.  In  general,  where 
stock-water  supplies  have  been  available,  these  desert 
ranges  have  suffered  rather  heavily  from  past  grazing 
use  and,  because  of  the  delicate  physiographic  balance, 
serious  accelerated  erosion  has  developed  on  a  large 
scale. 

Land  ownership  throughout  the  semidesert  and  desert 
division  is  predominantly  public,  with  private  ranches 
prinuirily  headquarters  units.  There  are  some  success- 
ful large  operations  on  privately-  owned  land.  In  the 
semidesert  grass  type  State  ownership  is  particularly 
important  in  Texas  and  to  a  lesser  extent  in  eastern 
Xew  Mexico. 

Western  Range  History 

The  first  real  use  of  the  western  range  by  domestic 
livestock  began  around  the  early  Spanish  settlement 
in  the  Southwest.  It  was  soon  apparent  that  the  mil- 
lions of  acres  of  native  grassland  Mere  particularly 
suited  to  cattle  production.  Beginning  in  Texas,  cattle 
production  spread  with  phenomenal  raxjidity  through- 
out the  West.  It  is  estimated  that  by  1886  almost  22 
million  cattle  were  on  the  range  in  the  17  western 
States. 

The  cattle  industry's  first  setback  came  with  the  se- 
vere winter  of  1885-86  and  with  the  droughts  that  fol- 
lowed. Lacking  adequate  feed  and  protection,  cattle 
in  many  sections  throughout  the  range  area  were  nearly 
wiped  out. 

The  losses  sustained  were  costly  and  taught  a  val- 
uable lesson.  Specifically  they  indicated  tliat  a  balance 
between  range  forage,  winter  feed  and  livestock  num- 
bers was  essential  to  continued  success  of  the  livestock 


industry.  Faced  with  this  realization  progressive  live- 
stock owners  began  to  acquire  or  control  laud  needed 
for  grazing.  Thej'  began  to  make  improvements  to 
facilitate  range  use  and  made  some  efforts  at  manage- 
ment of  the  range  by  control  of  numbers  of  livestock 
and  other  simple  measures. 

As  the  cattle  industry  began  to  level  off,  however, 
ahnost  overnight  an  additional  and  complicating  factor 
was  introduced  bj'  the  appearance  of  vast  numbers  of 
sheepon  the  range.  It  is  estimated  that  in  1910,  out  of 
about  47  million  stock  sheep  in  the  country  31  million 
were  in  13  western  States.^  Range  wars  and  feuds  de- 
veloped and  violence  flared.  In  the  struggle  to  get  tiie 
maxuuum  possible  use  from  the  range,  forage  in  many 
areas  was  seriously  depleted  and  owners  of  both  cattle 
and  sheep  suffered.  Finally,  after  a  period  of  uncer- 
tainty, compromises  were  forced  on  the  industry  and  an 
ever-increasing  harmony  between  conflicting  interests 
began  to  develop. 

Moi-e  or  less  coincidental  with  the  efforts  at  stabiliza- 
tion of  the  livestock  industry  came  the  homesteading 
boom  and  the  diversion  of  much  range  land  to  farm- 
ing. This  movement  further  encouraged  the  stockman 
to  consolidate  and  strengthen  his  enterprise  by  control- 
ling adequate  land.  In  some  places  it  became  a  bitter 
struggle  between  settler  and  livestock  operator  to  secure 
desired  holdings.  Under  the  homestead  laws  and  the 
various  other  means  of  disposing  of  public  lands,  such 
as  railroad  grants  and  Spanish  land  gi-ants,  approxi- 
mately 376  million  acres  or  about  52  percent  of  the 
western  range  land  passed  into  private  ownership.  By 
various  processes,  States  and  coimties  acquired  about 
65  million  acres  of  grazing  lands. 

In  direct  contrast  to  laws  which  encouraged  the  pass- 
ing of  public  lands  to  private  ownership  were  the  var- 
ious Federal  reservation  acts.  Under  these  acts  un- 
api^ropriated  lands  were  set  aside  for  public  use  in  na- 
tional forests,  grazing  districts,  and  other  reservations. 
These  public  reservations  together  with  lands  purchased 
by  the  Federal  Government  in  recent  years,  include 
some  290  million  acres  valuable  for  grazing.* 

The  variety  of  ownerships  more  or  less  intermingled 
over  large  areas  and  the  hit-or-miss  method  by  which 
these  holdings  were  built  up  have  given  rise  to  some 
serious  problems  in  the  industry.     First  of  all,  inter-     I 
mingling  ownership  on  open  range  makes  management, 
of  the  resource  extremely  difficult;  second,  the  proper 
use  of  the  resource  is  difficult  of  attainment  because     - 
organization  into  effectively  sized  units  is  impracticable;  • 
and  third,  adjustments  to  improve  range  conditions  are'   ^ 


f 


'  U.   S.  l)p|)t.  .\gric.,  liiir.  .\j,'i"ii".   Kcmi..  .\;.'riiiiltural  Ontlonk  Charts. 
1!)40. 
*  Excluding  Alaska. 
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very  difficult  to  achieve  wliere  a  complex  pattern  of  own- 
erships and  interests  prevail. 

Lessons  of  the  World  Win'  I . — In  the  histoi'y  of  the 
western  livestock  industry,  the  boom  during  World  War 
I  and  the  depression  which  followed  has  unusual  sig- 
nificance. Prior  to  the  beginning  of  the  war  in  1914 
cattle  numbers  had  been  gradually  decreasing.  The  de- 
mand for  range  was  diminishing  and  many  needed  ad- 
justments were  being  made.  Then  came  the  demands 
for  livestock  products  incident  to  the  war  activities, 
and  in  the  effort  to  meet  war  needs,  ranges  were  crowded 
with  livestock.  In  the  17  western  States  cattle  num- 
bers increased  from  26,041,000  in  1914  to  34,860,000  in 
1918.^  The  number  of  stock  sheep  in  the  western  States 
remained  practically  constant  at  about  27  million  in  the 
same  period,  though  prices  increased  nearly  threefold. 

As  a  further  disturbing  feature  the  demands  for  grain 
increa.sed  sharply  during  the  war  and  many  acres  of 
productive  range,  particularly  in  the  Great  Plains,  were 
cultivated.  During  the  period  1910  to  1929  it  is  esti- 
mated that  50  million  acres  of  range  land  were  plowed 
for  dvj  fai'ming  and  most  of  this  was  done  after  1915. 

In  order  to  bring  about  the  expansion  of  the  live- 
stock industry,  credit  was  used  extensively  and  fre- 
quently pyramided.  Then  came  the  post-war  depres- 
sion. The  bottom  dropped  out  of  the  market.  Scoured 
wool  prices  dropped  from  $2.05  per  pound  in  IMarch 
1920,  to  26  cents  per  pound  in  August  1921.  Cattle 
prices  in  Chicago  dropped  from  more  than  $21  per 
hundredweight  in  1919  to  a  little  more  than  $9  in  1921. 
The  result  was  a  general  and  demoralizing  collapse  of 
an  inflated  industry.  Widespread  hardships  ensued 
and  costly  adjustments  were  forced  at  great  sacrifices. 

The  entire  economic  and  social  structure  of  the  West 
was  affected  by  the  financial  losses  suffered  by  the  live- 
stock industry.  Even  more  serious  was  the  effect  of  the 
entire  situation  on  the  basic  resource — the  range. 

AVith  the  decline  in  prices,  livestock  on  the  range, 
already  overutilized  on  the  strength  of  war  and  defense 
needs,  were  not  marketed.  Drought  occurred  in  several 
sections.  Less  supplemental  feed  was  used.  The  com- 
bined results  were  that  throughout  the  West  ranges 
were  even  more  heavily  grazed.  As  rapidly  as  possible 
efforts  were  made  to  halt  or  correct  the  difficulties  but 
over  huge  areas  the  damage  was  ruinous.  No  magic 
wand,  no  rain,  no  increase  in  market  price  of  livestock 
could  restore  grass  or  soil  to  land  where  destruction  was 
all  but  complete.  The  consequence  was.  and  is  to  this 
day,  that  from  the  time  of  World  AVar  I  the  range  re- 
source has  not  served  as  completely  as  it  should  in 
meeting  the  needs  of  the  country. 


Following  the  close  of  World  AVar  I  and  the  following 
economic  depression,  the  livestock  industry  entered  a 
period  of  reconstruction  much  as  it  had  done  after  the 
earlier  set-back  in  the  1880's.  Recovery  was  steady, 
and  although  the  range  resource  damaged  during  the 
war  period  did  not  change  as  readily  as  markets,  the 
trend  was  generalh'  forward.  The  .sheep  raising  indus- 
try entered  a  particularly  favorable  cycle  and,  in 
general,  an  upward  swing  prevailed. 

Then  history  repeated  itself  when  the  "bubble 
broke"  in,  1929.  Livestock  prices  started  downward 
and  in  the  face  of  a  falling  market,  surplus  animals 
were  held  on  the  range.  Demands  for  forage  in- 
creased and  a  situation  similar  to  the  early  1920's 
began  to  develop.  This  time,  however,  the  difficulties 
were  accentuated  and  intensified  by  the  most  devas- 
tating and  serious  sequence  of  drought  years  ever 
recorded  in  the  AV^est.  Forage  was  not  available  and 
prevailing  livestock  prices  wouldn't  meet  costs  of  pro- 
duction. Operators  heretofore  prosperous  werfe  des- 
perate.    Some  relief  was  absolutely  imperative. 

Public  Interest  in  Privately  Owned  Range  Lands. — 
Coincidental  with  these  developments  affecting  the  in- 
dustry there  had  been  a  change  in  national  thought 
which  held  that  the  public  has  an  interest  in  the  range 
resource  irrespective  of  ownership  and  that  it  is  in 
the  public  interest  to  assist  in  alleviating  economic 
distress  from  the  standpoint  of  general  welfare.  The 
livestock  industry  was  urgently  in  need  of  the  aid 
forthcoming  from  this  philosophy.  A^arious  .schemes 
for  relief  were  extended  by  the  jaublic  to  the  industry, 
ranging  from  actual  purchase  of  surplus  livestock  in 
stricken  areas  in  1934  to  the  extent  of  .some  $100,000,000 
to  payments  for  certain  conservation  practices  on 
range  land  in  general. 

Present  Range  Conditions 

Through  various  public  aids  and  the  determination 
of  the  industry  itself,  the  last  depression  in  the  range 
livestock  industrj^  was  weathered.  Following  1935 
there  was  a  period  of  lighter  stocking  of  some  ranges, 
especially  in  the  Plains.  There  has  been  some  im- 
provement in  management,  and  conservation  efforts 
have  been  intensified  and  extended.  AA'^eather  condi- 
tions in  large  areas  in  the  range  States  have  been 
unusually  favorable  during  recent  years,  and  the  for- 
age has  been  improving. 
^  I  Now  there  are  indications  that  the  disti'ess  of  the 
I  twenties  and  the  thirties  may  be  repeated.  On  Janu- 
ary 1,  1942,  the  17  western  States  were  estimated  to 
have  on  farms  and  ranges  32,755,000  cattle  and 
41,499,000  sheep.*'     It  is  doubtful  jsvhether  the  farms 
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and  ranges  can  carry  these  numbers  satisfactorily, 
even  with  the  favorable  weather  conditions  of  the  last 
few  years.  A  severe  drought  would  again  residt  in 
serious  overgrazing,  deterioration  of  the  range,  heavy 
liquidation  of  stock,  and  widespread  distress  in  the 
western  range  area. 

The  Future  of  the  Western  Range 

Tlie  preceding  discussion  has  indicated  briefly  the 
character  of  the  Western  Kange,  its  history  and  pres- 
ent status.  The  next  logical  step  is  to  contemplate 
the  future  of  the  resource  in  a  way  which  will  pro- 
vide a  background  for  a  program  of  public  works 
activities  and  adjustments. 

The  present  western  economy  has  been  built  and 
maintained  to  a  large  degree  on  the  range  and  its 
nudtiple  values  as  a  foundation.  Forage  and  water, 
and,  to  some  extent  wildlife,  recreation,  and  other 
miscellaneous  products  of  range  land  have  all  con- 
tributed to  the  economic  and  social  development  which 
has  occurred. 

An  important  consideration  in  the  future  of  the  I 
range  is  its  jilace  and  significance  in  western  agriculture  ' 
in  general.  Except  in  areas  producing  specialized  crops 
such  as  fruits,  nuts,  vegetables,  cotton,  and  wheat,  the 
range  {ilays  a  vital  part  in  agricultural  endeavor  of  the 
entire  West.  EveixY'l'^i'®  ^'^^  farm  and  range  are  inter- 
deiH'ndent  and  intimately  linked  one  to  the  other.  The 
farm  produces  the  food  to  maintain  the  livestock  when 
range  is  not  usable  and  range  provides  the  forage  to 
relieve  the  farm  during  its  period  of  production.  Dis- 
tance of  many  western  farms  from  markets  precludes 
other  disposal  of  liulky  )>roducts  such  as  liay  except 
to  livestock.  Tliis  system  of  complementary  use  is  essen- 
tial to  f)iitimum  utilization  of  all  resources,  without 
wliich  the  importance  of  the  West  in  the  agricultural 
economy  of  the  Nation  would  be  relatively  minor.  Com- 
plete ami  proper  care  of  the  range  is  necessary  to  main- 
tain this  system  of  agriculture  which  is  operating  so 
•effectively  at  the  present  time,  btit  yet  has  promise  of 
greater  economic  returns. 

With  reference  to  the  range  and  agriculture  the  prac- 
tice of  finishing  livestock  for  market  deserves  special 
mention.  Over  a  large  portion  of  the  irrigatetl  West 
and  tliKMighdut  the  Midwest  the  practice  has  developed 
to  buy  feeder  lambs  or  steers  from  the  range,  fatten 
them  by  fee(ling  hay.  grain,  and  farm  byproducts,  and 
then  jilace  them  on  the  market.  Other  animals  are 
sold  as  stockers  to  midwestern  farms  for  growing  on 
pastures  before  finishing  for  market.  By  these  prac- 
tices tlie  farmer  and  range  livestock  producer  sup- 
plement each  other  and  both  are  able  to  profit  accord- 
ingly. Tlie  residt  is  that  incomes  are  increased  for  both 
operators,  and  an  interdependent,  stable,  and  desirable 
rural  eroiiomv  i>  maintained. 


lirvtomtioii  of  tlie  Range. — At  the  present  time,  one 
all-important  fact  is  evident;  namely,  that  the  range 
must  be  restored  to  and  maintained  at  its  optimum 
productive  capacity  within  climatic  limitations,  so  that 
it  will  best  serve  the  West  and  the  Xation. 

The  fact  that  the  Western  Range  occupies  nearly 
40  percent  of  the  total  area  of  contineiital  United  States, 
that  its  various  uses  for  forage,  water,  wildlife,  recre- 
ation, and  tiiiiber  are  so  vital,  and  that  the  use  of  the        ,; 
range  is  so  integrated  with  the  social  and  economic    i  ^"^ 
welfare  of  the  West,  means  that  the  resource  has  tre-    I 
mendous  significance  in  the  economy  of  the  Nation.   ; 
It  means  further,  that  any  plans,  programs,  or  proce- 
dures affecting  the  Western  Eange  must  be  considered 
and  evaluated  with  a  broad  national  outlook.    It  means 
that  poj^ulations  far  removed  from  the  range  itself 
have  a  close  and  real  interest  in  the  condition  of  the 
resource.    And  above  all,  it  means  that  every  possible 
local.  State,  and  national  action  should  be  taken  to  place 
the  resource  in  accejjtable  condition  and  maintain  it 
there. 

AYitliout  question  restoration  of  the  grazing  capacity  (  .5  & 
of  the  range  resource  to  approach  its  original  figure 
can  be  achieved,  although  in  parts  it  may  take  a  long  ^ 
time.  Participation  by  both  public  and  private  inter- 
ests is  essential.  The  reason  for  private  participation 
is  obvious;  the  income,  livelihood,  and  personal  secui'- 
ity  of  individuals  are  involved  directly.  The  reasons 
for  public  participation  are  less  direct  but  no  less 
real — the  range  must  provide  its  maximum  contribution 
to  the  national  economy  and  he  properly  integrated  with 
other  agriculture  and  other  national  interests.  There- 
fore, public  iitterest  in  the  possible  future  of  the  re- 
source must  be  strong. 

Tlie  accomplishment  of  au}'  effective  program  of 
public  works  to  improve  the  western  range  requires 
not  only  carefidly  planned  expenditure  of  Federal  funds 
but  also  certain  adjustments,  partictilarly  on  privately 
owned  land.  These  adjustments  involve  range  use, 
ownership,  plainiing.  and  in  certain  instances  revision 
of  laws.  These  adjustments  shoidd  be  made  insofar 
as  possible  prior  to  or  concurrent  with  any  extensive 
works  program.  Without  these  adjustments  the  works 
program  will  be  expensive,  inadequate,  and  ineffective 
as  compared  to  what  might  be  done  if  they  were  made. 
Recommendations  for  the  major  adjustments  I'cquired 
to  facilitate  the  works  program  are  presented  in  the 
following  discussion. 

Range  use. — The  western  range  livestock  production, 
like  many  other  enterprises,  has  developed  without 
plan  or  schedule.  This  is  a  perfectly  normal  and  not 
entirely  undesirable  circumstance,  but  it  is  evident  that 
mistakes  have  been  made.  Perhaps  the  most  serious  of 
these,  or  at  least  the  most  important  from  the  stand- 
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point  of  the  future,  has  been  to  overstock  the  I'ange 
witli  its  attendant  depletion  of  the  basic  resource.  As 
a  first  step,  therefore,  in  any  program  for  the  future, 
overstocking  sliould  be  overcome  where  it  prevails. 

Therefore,  before  real  value  can  be  obtained  from  any 
extensive  program  of  public  works  on  the  i-ange,  num- 
bers of  livestock  on  overpopulated  ranges  must  be  re- 
duced to  a  point  approximating  actual  grazing  capacity. 
To  accomplish  this  reduction  all  possible  opportunities 
must  be  taken  and  in  some  instances  temporary  hard- 
ships to  individuals  and  communities  may  be  sustained. 
In  general,  reduction  in  numbers  of  livestock  to  grazing 
capacity,  if  carefully  planned  and  executed,  will  cause 
far  less  immediate  finaiicial  loss  than  apjiears  at  first 
thought  and  in  the  long  run  such  adjustment  will  cer- 
tainly be  jDrofitable.  Public  works  developments  which 
facilitate  better  utilization  of  forage  may  in  part  allevi- 
ate the  amount  of  reduction  necessary. 

Since  proper  stocking  and  proper  management  are 
basic  to  any  works  program  designed  to  improve  range 
conditions  for  livestock  production,  watershed  protec- 
tion, and  individual  community  welfare,  it  may  be  ad- 
visable, as  part  of  a  broad  public  program  for  the 
Government  to  assist,  in  certain  instances,  in  liquidating 
livestock,  ranch  properties,  or  both.  Purchase  of  live- 
stock or  range  properties  by  the  Federal  Government 
is  not  an  untried  procedure.  As  noted  before,  during 
the  drought  of  1934  the  Federal  Government  spent  more 
than  100  million  dollars  in  purchasing  drought-stricken 
livestock  throughout  the  West  in  order  to  prevent  dev- 
astating losses  to  the  stockmen  and  the  communities 
concerned.  More  recently  the  Federal  Government,  in 
its  land  use  i^rogram,  has  been  purchasing  lands  sub- 
marginal  for  farming  and  restoring  them  to  suitable 
I'ange  condition. 

When  livestock  numbers  are  under  satisfactory  con- 
trol, steps  can  be  taken  safely  to  institute  a  program 
of  restoration  involving  both  adjustments  in  use  and 
public  works.  On  federally  controlled  land  an  adequate 
public  works  effort  to  liring  about  range  improvement 
can  be  applied  any  time  adequate  control  of  livestock 
numbers  is  reached.  On  privately  owned  land  the  situa- 
tion is  somewhat  more  complicated,  but  through  the 
medium  of  various  Federal  agencies,  soil  conservation 
districts,  and  grazing  associations,  it  should  be  possible 
to  obtain  satisfactory  control  of  stocking  and  to  carry 
out  any  work  of  public  value  irrespective  of  land 
ownership. 

Ownership. — Because  of  a  complex  land  pattern  and 
other  circumstances  there  are  some  serious  range  owner- 
ship and  control  problems  which  may  be  met  as  a  pre- 
requisite to  or  part  of  a  public  works  program,  by 
shifts  of  private  land  in  critical  areas  to  public  owner- 
ship. 


The  reasons  for  this  recommended  shift  in  ownership 
are  manj'.  First  of  all  in  importance  is  serious  water- 
shed damage  on  manj'  privately  owned  lands  which  is  ; 
damaging  or  endangering  other  private  and  public  in- 
terests. Second,  is  the  serious  doubt  that  private  owner- 
ship can  be  maintained  on  a  profitable  basis  and  still 
permit  conservation  of  the  range  resources  on  land  of 
very  low  intrinsic  value,  or  involved  in  such  a  complex 
ownership  pattern  that  economic  units  cannot  be  de- 
veloped. Under  such  conditions,  private  enterprise 
tends  to  exploit  the  resources  in  order  to  meet  fixed 
charges.  This  practice  results  in  liquidation  of  assets, 
devastation,  ultimate  break-down  of  the  enterprise,  and 
loss  to  the  community  and  Nation.  For  lands  where 
several  uses  are  important  to  the  general  interest,  pub- 
lic ownership  is  frequently  most  effective  for  safe- 
guarding and  developing  these  uses. 

Range  and  ranch  organization. — One  of  the  greatest 
obstacles  in  the  way  of  a  program  to  improve  the  range 
involves  the  organization  of  ranch  enterprises.  A  large 
immber  of  livestock  enterprises  are  organized  on  a 
"shoestring"  basis  and  for  that  reason  are  economically 
unsound  for  furnishing  an  acceptable  standard  of  liv- 
ing. Operations  of  this  tj'pe  cannot  easily  be  adapted 
to  a  flexible  program  of  conservation,  and  consequently 
efforts  expended  by  the  public  with  these  units  to  bene- 
fit the  resource  will  fail.  In  the  light  of  these  facts 
the  public  should  make  a  supreme  effort  through  educa- 
tio2ial  processes,  long-time,  low-interest  credits,  and 
coordination  of  operations  on  public  and  privately 
owned  lands,  to  encourage  organization  of  family-sized 
operating  units  on  a  sound  economic  basis. 

As  a  si^ecial  phase  of  organization  the  need  for  a 
more  equitable  balance  between  range,  improved  pas- 
tures, and  feed  reserves  should  be  evolved.  In  several 
areas,  particularly  in  mountain  valleys,  hay  and  other 
feed  is  being  produced  in  excess  of  the  amount  needed 
for  livestock  on  adjacent  ranges.  Transportation  costs 
will  not  permit  shipping  this  feed  and  adjoining  ranges 
will  not  support  enough  livestock  to  utilize  it  fully. 
This  results  in  an  unbalanced  and  unprofitable  agricul- 
ture which  eventually  leads  to  a  practice  of  grazing 
more  animals  than  the  adjacent  range  can  normally 
support.  The  adjustment  needed  in  this  respect  in  many 
instances  is  conversion  of  crop-producing  land  to  im- 
proved pastux'es  and  transfer  of  livestock  from  the 
range  to  these  pastures. 

Elsewhere  in  the  West  there  are  locations  where  the 
range  is  being  abused  because  not  enough  supplemental 
feed  is  being  ^jroduced.  In  some  cases  concentrated 
supi^lements  are  being  fed  to  avoid  ranch  and  range 
adjustments  that  are  inevitable.  And  so  on — circum- 
stance after  circumstance  caii  be  cited  to  indicate  that 
in  the  range  program  for  the  future  it  will  be  necessary 
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to  bi'ing  iibiiut  adjustments  in  organization.  Educa- 
tion, persuasion,  assistance,  and  other  public  measures 
should  be  employed  to  aid  and  influence  operators  in 
this  direction.  Without  these  adjustments  public 
works  on  large  areas  of  range  land  will  be  seriously 
ineffective. 

Legislation. — Adjustments  needed  in  legislation  over 
the  entire  range  country  are  many  and  varied  and  to 
attempt  detailed  suggestions  would  be  entirely  imprac- 
ticable. A  few  general  revisions  that  apply  rather 
widely,  however,  should  be  considered  in  the  light  of 
any  program  for  the  future  designed  to  improve  range 
conditions  and  outline  effective  public  works.  Inequi- 
table  taxation,  for  example,  is  a  problem  over  the  range 
area  in  general,  and  existing  systems  often  encourage 
exploitation  rather  than  optimum  use  of  the  foragere- 
source.  Range  land  assessments  for  tax  purposes  should 
be  based  on  the  productivity  of  the  land  when  carrying 
the  livestock  which  it  will  support  over  a  long  period 
of  time  without  injurj''  to  the  land,  rather  than  on  its 
productivity  during  unusually  favorable  periods. 

Certainly  there  should  be  new  legislation  which  woidd 
permit  rural  zoning  based  on  careful  land  cla.ssificatiun. 
Only  by  this  procedure  can  the  dangers  of  unwise  land 
use  be  avoided  and  benefits  of  any  public  efforts  be 
distributed  accordinglj-.  ^lore  suitable  legislation  must 
be  perfected  to  handle  tax  delinquent  range  lands,  in 
order  to  check  deterioration  and  assure  sustained  pro- 
duction of  forage  and  livestock.  Consideration  should 
be  given  to  the  adequacy  of  the  present  public  credit 
system,  and  i^ossibilities  and  needs  for  suitable  legisla- 
tive control  of  livestock  production  should  be  investi- 
gated. 

There  should  be  extension  of  legislation,  permitting 
and  encouraging  organization  of  locality  governed  ad- 
ministrative units,  relating  to  integrated  farm,  ranch, 
and  range  areas.  Soil  conservation  districts,  or  co- 
o[)erative  grazing  associations  such  as  those  now  in 
operation  in  Montana,  are  examples  of  such  units.  Par- 
ticipation of  stockmen  in  range  matters  has  proved 
successful  also  in  administration  of  national  forests  and 
grazing  districts. 

In  respect  to  the  legislative  action  needed  as  a  back- 
ground for  a  broad  program  of  public  works,  the  more 
or  less  recently  enacted  measures  are  of  interest  as  sup- 
jilemcnting  older  regulatory  laws  such  as  were  appli- 
cable to  Indian  reservations  and  national  forests  with 
their  provision  for  cooperative  administration  of  inter- 
vening State  and  private  lands.  Witluii  the  last  decade 
there  have  been  enacted  a  great  many  important  laws 
relating  to  range  land  conservation.  The  Taylor  Graz- 
ing Act  (48  Stat.  1269,  as  amended  by  40  Stat.  1976  and 
53  Stat.  1002),  provides  for  administration  of  a  large 
])art  of  the  public  domain,  leasing  of  isolated  tracts. 


and  provision  for  cooperative  administration  of  inter- 
mingled state  and  private  lands.  The  Pierce  Act  (52 
Stat.  1033)  permits  lease  and  administration  by  the 
Federal  Government  of  State,  county,  and  private  lands. 
The  Soil  Conservation  and  Domestic  Allotment  Act 
(49  Stat.  1148)  provides  payments  for  certain  beneficial 
practices  on  privatelj-  owned  land.  lElijaJFederal  &il 
Conservation  Act  (49  Stat.  163)  jjrovides  for  assistance 
to  organized  range  users  and  various  State  soil  conser- 
vation districts  laws  assure  cooperative  regulation  of 
use  of  private  land.  The  Ba^ikhead-Jones  Act  (50  Stat. 
522)  provides  for  removing  submarginal  lands  from 
cultivation.  The  Pope-Jxinea_Act  (50  Stat.  869)  pro- 
vides needed  assistance  in  the  construction  of  .water 
facilities  in  the  arid  AVLest.  AH  of  these  acts  in  full  op- 
eration facilitate  the  application  of  public  funds  and 
works  to  range  land.  It  ajjpears  that  legislation  of  this 
type  is  indicative  of  additional  laws  which  will  be 
needed  in  order  to  permit  application  of  a  thoroughly 
adequate  works  i^rograni. 

Research  as  Basis  for  Adeqiuite  Program  and 
Plans. — A  major  contributing  factor  to  the  unwise 
use  of  the  range  in  the  past,  to  the  present  attendant 
ills,  and  to  loss  of  misdirected  improvement  efforts, 
has  been  lack  of  knowledge — the  absence  of  adequate 
exiaerience  or  research  facts  and  principles  on  which 
to  base  economical  betterments.  Full  use  of  the  range 
developed  almost  overnight  by  persons  largely  un- 
familiar with  western  range  conditions  and  generally 
accustomed  to  dealing  with  vegetation  grown  under 
more  humid  situations.  Experience  and  the  growing 
appreciation  of  range  land  values  make  it  clear  that 
correcting  past  mistakes  and  charting  an  effective 
course  and  program  for  the  future  must  be  founded  on 
adequate  facts. 

Fortunately,  it  is  not  necessary  to  start  from  scratch. 
Bits  of  knowledge  have  been  crystallized  from  ex- 
periences and  from  studies  that  have  shaped  into 
broad  i^rinciples  and  practices  of  use.  Here  and  there 
some  excellent  research  has  been  done  on  biological 
and  economic  problems  of  the  range,  and,  in  general, 
sufficient  data  are  at  hand  to  delineate  most  problems 
and  broad  objectives  of  range  use  and  conservation. 
But  general  guides  are  not  sufficient  for  most  effective 
planning  of  public  works.  The  character  of  the  range 
varies  so  greatly  in  different  parts  of  the  West,  and 
climatic  and  other  factors  affecting  growth  and  pos- 
sibilities of  use  and  improvement  are  so  different  that 
detailed  guides  are  required  for  each  of  the  several 
regions.    This  nece.ssitates  careful  studj-  in  each  area. , 

Action  programs  developed  and  carried  forward 
under  only  general  guides  in  the  past  often  have  in- 
volved high  costs  and  resulted  in  many  serious  mis- 
takes.   Effective  planning  and  the  preparation  of  ade- 
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(jiiute  aiul  detailed  specifications  for  any  work  re- 
quires that  research  precede  action  insofar  as  pos- 
sible, and  public  works  as  applieil  to  the  range  resource 
should  be  no  exception  to  this  rule.  ^^ 

Range  Lands  of  the  East 

The  range  of  the  eastern  United  States  can  be  con- 
veniently designated  in  two  major  divisions:  the  South, 
including  the  Ozarks,  and  the  North  and  East,  including 
the  Upper  Mississippi  and  Ohio  River  Valleys.  In  the 
latter  division  native  forage  producing  lands  are  used 
chiefly  as  pasture  adjuncts  to  farms  rather  than  in 
range  livestock  production  as  known  in  the  West.  In 
the  South  the  range  has  considerable  regional  signifi- 
cance, which  is  increasing  as  the  need  for  a  more  bal- 
anced agricultural  program  becomes  apparent. 

The  Southern  Range 

The  South,  as  recognized  in  this  report,  extends  from 
Virginia  west  to  southern  Missouri,  south  to  the  Gulf 
of  Mexico,  and  east  to  the  Atlantic  Ocean.  Within 
this  area  more  than  200  million  acres  of  uncultivated 
forage  producing  lands  are  available  for  grazing  use. 
Most  of  this  grazing  land  supports  some  foi'est  growth, 
although  a  large  and  important  area  of  nonforest  marsh 
and  other  gi-assland,  used  extensively  for  range  live- 
stock production,  occurs  along  the  eastern  seaboard, 
the  Gulf  coast,  and  inland  in  central  and  southern 
Florida. 

In  the  early  days  of  settlement  relatively  large  num- 
bers of  livestock  were  produced  on  southein  range  lands, 
but  as  demands  for  cotton  and  tobacco  developed,  and  ^■ 
the  plantation  system  of  one-crop  agriculture  grew,  the 
production  of  livestock  declined.  This  decline  was  uni- 
versal except  for  local  areas,  particularly  in  Florida, 
until  livestock  production  reached  a  point  where  it  was 
purely  incidental  to  other  phases  of  agriculture.  The 
Texas  fever  tick,  until  controlled,  greatly  hampered 
cattle  production  by  causing  poor  development  of  ani- 
mals, poor  quality  beef,  and  low  value.  Then  gradu- 
ally a  change  began  to  occur.  Certain  lands  were 
found  unadapted  to  one-crop  agriculture,  the  number 
and  (luality  of  improved  pastures  increased,  aiid  farmers 
began  diversification  with  livestock,  using  the  native 
forage  producing  lands  as  pasture  or  open  range  ad- 
juncts to  their  farming  enterprise.  The  result  has  been 
that  the  amount  of  grazing  on  range  land  in  the  South  v^ 
has  been  constantly  increasing  in  recent  years  and  at 
present  is  important. 

Present  Status. — Generally  speaking,  commercial 
livestock  production  on  southern  range  is  confined  al- 
most entirely  to  cattle  and  in  recent  years  both  number 
and  quality  of  this  class  of  livestock  has  increased.  It 
is  estimated   (1041)   that  about  4i.p,  million  cattle  now 


use  native  forage-producing  lands  for  at  least  a  portion 
(if  tile  yeai'.  In  terms  of  range  and  livestock  production 
standards  of  the  West,  the  grasslands  of  Florida  sup- 
l^ort  the  principal  large  scale  range  livestock  enter- 
prises in  tlie  South.  Probably  5  million  or  more  hogs 
are  also  grazing  range  land  but  they  are  generally  of 
low  quality.  Sheep  production  is  not  well  adapted  to 
much  of  tlie  range  land  of  the  South  and  consequently 
is  of  relatively  little  importance  except  in  the  Uzarks 
and  other  limited  areas.  Locally  the  production  of 
goats  is  important  in  the  Ozarks  and  in  parts  of  the 
Coastal  Plain.  IMost  of  tiie  range  grazing  use  is  by 
owners  of  only  a  few  head  of  livestock  and  the  area 
used  by  each  individual  owner  is  relatively  small. 

The  range  of  the  South  is  largely  in  private  owner- 
ship, and  most  of  it  unfenced.  There  has  been  little 
effort  to  manage  the  livestock  and  less  to  manage  the 
range.  Recently,  more  attention  has  been  given  in  the 
various  States  to  fencing  laws,  which  indirectly  has 
brought  about  some  livestock  control  and  range  manage- 
ment. Recent  expansion  of  the  national  forest  sys- 
tem has  biought  some  additional  areas  under  control. 

One  of  the  most  important  problems  in  animal  pro- 
duction throughout  the  South  has  to  do  with  parasites. 
In  this  respect  the  most  important  single  step  taken  in 
reference  to  southern  grazing  has  been  the  cattle-fever 
tick  control  campaign  which  has  been  carried  on  for  the 
past  35  years  by  the  U.  S.  Department  of  Agriculture, 
and  which  has  now  eradicated  this  restricting  factor 
in  all  but  a  small  area  in  Florida. 

Throughout  the  South  the  general  diet  of  the  people 
is  deficient  in  the  very  elements  that  beef,  milk,  and 
other  livestock  products  can  furnish.  This  deficiency 
is  most  critical  in  the  undernourished,  low-income  fam- 
ilies which  have  depended  too  much  on  cash  crops  and 
often  have  not  had  even  a  dairy  cow.  Cattle  production 
offers  an  opportunity  for  the  needed  diversification  in 
agriculture,  for  increased  income,  and  for  needed  im- 
provement of  the  diet. 

The  range  of  the  South  consists  of  four  main  regions: 
(1)  Coastal  Plain.  (2)  Piedmont,  (3)  Appalachian 
Highlaiids,  and  (4)  Ozarks.  Of  these,  the  most  impor- 
tant in  cattle  production  is  the  Coastal  Plain.  This  area 
includes  the  extensive  longleaf  pine  type,  the  marsh 
grass  type  on  the  Atlantic  and  Gulf  coasts,  and  grass- 
land areas  of  Florida.  The  forage  consists  principally 
of  native  and  a  few  introduced  grasses.  The  marsh 
grass  and  a  few  other  areas,  when  supplemented,  may 
be  grazed  for  much  or  all  of  the  year  rather  satisfac- 
torily. Generally,  however,  the  palatability  of  the 
grasses  is  at  a  peak  for  about  90  days  in  the  spring  and 
early  summer,  after  which  the  forage  becomes  less  val- 
uable as  the  season  progresses.  In  the  pine  type,  burn- 
ino:  of  accumulated  dead  grass  during  the  winter  is  a 
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common  practice  in  an  eftort  to  improve  grazing.  This 
often  seriously  damages  timber  production.  Grazing,  if 
properly  adjusted,  furnishes  ciirrent  reveiiue  to  the  tim- 
berland  owner  while  timber  is  being  produced,  reduces 
the  fire  hazard,  and  betters  the  condition  of  the  heavy 
rural  population. 

The  Piedmont  is  a  somewhat  hirgei-  area  than  the 
Coastal  Plain  but  because  of  differences  in  forest  types 
and  possibly  fire  histories  and  other  agricultural  devel- 
opment, range  grazing  has  been  more  limited.  The 
lands  most  widely  grazed  in  this  area  are  the  abandoned 
farm  and  cut-over  tracts  which  have  not  been  fully 
restocked  with  timber.  Population  demands  are  so 
great  that  all  possible  income  must  be  looked  for  and 
accordingly,  it  may  be  well  to  dedicate  certain  areas 
of  physically  possible  timber  production  to  grazing  for 
social  and  economic  reasons.  On  productive  forest 
lands  restocking  to  the  exclnsion  of  grazing  comes  or- 
dinarly  in  about  '20  years  and  with  it  livestock  use 
declines  or  may  be  eliminated  entirely. 

The  forested  areas  of  the  Appalachian  Highlands 
are  not  generally  favorable  for  grazing,  except  for 
occasional  "balds."'  Valleys  are  often  developed  as  im- 
proved pastures  and  other  forage-producing  lands. 
As  the  land  is  placed  under  management  for  high  qual- 
ity timber  production,  the  dense  forest  growth,  the  in- 
adecpiate  forage  production  and  danger  of  damage  to 
hardwood  reproduction,  soon  eliminate  commercial 
gi-azing.  Livestock  production  under  these  circum- 
stances is  reduced  to  little  more  than  subsistence  of 
herds  of  two  or  three  animals  owned  and  grazed  by 
subsistence  farmers. 

In  the  Ozarks,  alxiut  25  millidU  acres  of  rough, 
broken  forest  land  is  used  for  grazing.  For  the  most 
part  the  livestock — cattle,  hogs,  or  goats — are  owned 
by  small  operators  on  little  more  than  a  subsistence 
basis.  Livestock  have  more  or  less  free  use  of  all 
forest  lands  and  open  glades  and  are  rather  generally 
overutilizing  the  resource.  Purchase  of  land  for  na- 
tional forest  purposes,  however,  is  bringing  with  it  a 
degree  of  control  on  those  areas.  Under  proper  man- 
agement, range  grazing  in  this  area  should  be  a 
profitable  adjunct  to  farming  and  timber  growing  en- 
terpi-ises  and  a  vital  factor  in  maintaining  a  rea- 
sonaltle  standard  of  living  for  the  dense  rural 
population. 

Fafarr. — As  indicated  previousl}\  there  is  great  need 
in  the  South  to  increase  the  use  of  meat  and  livestock 
products.  To  do  this  will  require  better  use  of  the 
range  and  more  improved  pastures  and  supplemental 
feed.  To  accomplish  the  former  an  intensive  research 
and  extension  effort  is  needed.  The  second  will,  un- 
doubtedh',  be  accomplished  as  the  reduction  in  cotton 
production,    increase    in    acreage    of    soil-conserving 


crops,  and  mounting  difficidty  with  lalior  all  combine 
to  bring  about  an  increase  in  pasture  and  other  forage 
production. 

Too  mucli  emphasis  cannot  be  placed  on  the  need 
for  more  improved  pastures  in  the  grazing  industry 
of  the  Soutli.  These  imjiroved  pastures  are  to  southern 
range  grazing  what  the  crop  and  hay  lands  are  to 
the  western  range  livestock  industry.  Without  ade- 
([uate  |)asture  and  supplemental  feed,  the  grazing  in- 
dustry is  a  makeshift  arrangement  on  a  simple  sub- 
sistence basis.  With  better  balance  between  range  and 
other  agricultural  production,  breeding  and  care  of 
animals  can  be  improved,  more  effective  utilization 
i)f  range  forage  can  be  made,  animals  can  be  main- 
tained in  good  condition  year-long,  and  the  livestock 
business  can  be  stabilized  on  a  profitable  basis. 

Additional  improved  pastures  in  the  South  do  not 
mean  conversion  of  range  to  cultivated  land.  Instead 
it  means  the  reverse — conversion  of  low  value  faiun 
land  to  forage  production.  To  establish  and  main- 
tain these  pastures  will  probably  require  considerable 
expenditure.  In  oi-der  to  justify  this  cost  the  produc- 
tion of  livestock  must  be  intensive  and  efficient. 

Xo  matter  how  the  situation  is  viewed  it  appears 
that  livestock  in  the  South  will  increase.'  All  factors 
considered,  however,  it  does  not  seem  that  southern 
meat  production  will  influence  national  markets 
greatly,  at  least  for  years  to  come,  since  any  reason- 
able expected  increa.se  in  meat  production  will  be  re- 
([uii'ed  to  satisfy  increased  local  needs  and  demands. 
Witli  educational  effort  in  nutritional  nee<ls  and  more 
beef  and  milk  available  on  the  farms  and  at  reasonable 
prices  in  rural  communities,  the  deficiency  of  meat 
and  other  livestock  products  in  the  southern  diet  should 
and  could  be  reduced  greatly. 

Improvement  in  use  of  ranges,  which  needs  to  be 
preceded  by  research  and  extension  efforts,  and  an 
expansion  of  farm  pastures  will  result  in  better  live- 
stock, better  use  of  range  forage,  and  greater  oppor- 
tunities for  increased  returns  to  all  individuals  and 
conununities  concerned.  These  added  opportunities 
for  increasing  income  will  be  furthered  by  public 
works  activities  such  as  fencing,  fire  breaks,  etc..  on 
range  land. 

Northeastern  "Ranges" 

In  contrast  to  ranges  of  the  AA'est  and  South,  graz- 
ing of  native  forage  producing  lands  in  the  north- 
eastern portion  of  tiie  country  is  confined  almost  en- 
tirely to  intermingled  abandoned  cultivated  fields,  farm 
woods,  mountain  balds,  and  restricted  areas  of  forest 
lands.    Some  40  million  acres  of  such  lands  are  grazed. 


'Any    gre.it    increase    in    livestock    proihntion    in    tin-    South    would 
necessitate  an  increase  in  the  size  of  farms. 
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Although  such  grazing  docs  not  form  a  major  indus- 
try, it  is  quite  important  as  a  pasture  adjunct  to  other 
farming  enterprises  in  the  social  and  economic  AA'elfare 
of  the  rural  population  where  it  occurs.  Much  land 
on  which  forage  is  produced  would  be  practically  non- 
income  producing  while  waiting  for  the  forest  to  reach 
commercial  size  if  it  were  not  for  the  grazing  values. 
Income  can  be  supi^lemented  and  a  farming  enterprise 
which  might  be  otherwise  unprofitable  can  be  placed 
on  an  economically  sound  basis  through  restricted 
grazing  in  harmony  with  reproduction  needs. 

Portions  of  the  northeastern  section  of  the  country 
used  for  such  "range"  grazing  are  the  southern  portion 
of  the  Central  States,  scrub  and  other  forest  land  in 
the  Lake  States,  and  the  bald  hills  of  the  Alleghenies 
and  Adirondacks.  In  all  sections,  however,  grazing  is 
more  or  less  incidental  to  other  activities,  including 
forestry. 

Grazing  of  forest  land  by  deer  is  more  widespread 
and  in  many  places  more  important  than  grazing  by 
domestic  livestock.  This  grazing  use  by  wildlife  must 
be  given  full  consideration  in  any  program  outlining 
the  future  of  northeastern  ''ranges." 

Because  the  grazed  area  has  predominant  forest  pos- 
sibilities, livestock  production  will  take  a  secondary  jjo- 
sition.  Nonetheless  it  should  not  be  omitted.  It  may 
specialize  on  the  marginal  areas  and  still  be  an  impor- 
tant factor  in  the  maintenance  of  many  rural  homes. 
Accordingly,  attention  should  be  given  to  measures 
needed  to  facilitate  use  of  the  land  for  effective  grazing 
and  to  coordinate  grazing  and  forestry  satisfactorily. 
Where  such  grazing  is  locally  impoi-tant  it  certainly 
should  be  given  full  consideration. 

Territorial  Ranges 

In  each  of  the  three  major  territorial  possessions  of 
the  United  States — Alaska,  Hawaii,  Puerto  Eico — 
range  land  is  of  considerable  importance  locally.  In 
Alaska  about  200,000,000  acres  are  classed  as  potentially 
usable  range   land.     This  consists   primarily   of  vast 


areas  in  noi'thern  and  western  Alaska  having  a  favor- 
able environment  for  many  thousands  of  reindeer. 
Keindeer  furnish  a  wide  variety  of  products  needed  in 
day-to-day  existence  of  the  Alaskan  native.  The  meat 
is  used  for  food,  the  offal  from  butchering  for  dog  food, 
the  skins  for  winter  clothing  as  well  as  for  fine  leather, 
and  the  animals  to  a  limited  extent  for  transportation. . 
The  reindeer  industry  thus  means  much  to  the  social 
and  economic  welfare  of  the  Eskimos.  Cattle  and  sheep 
in  relatively  small  numbers  have  been  successfully  raised 
under  range  conditions  for  a  number  of  years  in  south- 
western Alaska  and  on  adjacent  islands. 

About  one-third  of  the  area  or  approximatelj'  1,300,- 
000  acres,  of  the  Hawaiian  Islands  is  used  for  grazing. 
Certain  islands  of  the  group  produce  high  quality  beef 
cattle  on  a  scale  resembling  typical  cattle  ranches  of  the 
western  United  States.  On  these  areas  well-bred  cattle 
use  more  or  less  open  grass  range  and  are  handled  much 
as  they  are  on  the  mainland. 

Of  a  total  land  area  in  Puerto  Rico  of  about  2,100,000 
acres,  approximatelj'  750.000  acres  are  usable  for  graz- 
ing. Puerto  Eico  has  a  population  density  of  over  500 
persons  per  square  mile,  with  less  than  one-half  acre 
of  arable  land  per  person.  The  diet  of  the  people  is 
ver}'  deficient  in  protein  and  meat  is  so  expensive  as 
to  place  it  beyond  the  reach  of  the  bulk  of  the  popula- 
tion  whose  annual  income  is  low. 

In  spite  of  the  rather  large  percentage  of  range  land      j 
in  each  of  the  Territories  none  of  them  produces  enough 
livestock  to  satisfy  the  present  needs  of  their  popula- 
tion.    Furthermore,  it  is  believed  that  livestock  pro- 
duction in  the  Territories  will  never  be  so  developed 
that  it  will  more  than  care  for  local  populations.    Not- 
withstanding, it  is  quite  essential  for  several  reasons      | 
that  more  and  better  meat  be  produced  in  the  Terri-       ' 
tories  and  that  a  program  of  public  works  adequately 
piovide  for  development  of  the  range  resource.     The 
time  allowed  for  this  range  conservation  report  has  not 
peiinitted  the  assembling  of  detailed  information  on  the 
present  range  situation  or  its  desirable  development. 


2.    OBJECTIVES    OF    A    RANGE    CONSERVATION    PROGRAM 


Slated  in  relation  to  the  centnil  aim  of  a  national 
land-use  policy,  the  broad  objective  of  range  conserva- 
tion activities  is  to  rehabilitate,  develop,  maintain,  and 
manage  the  range  resources  of  the  nation  in  such  a 
manner  that  "man  may  derive  from  the  land,  maximum 
employment,  benefit,  and  satisfaction  consistent  with 
the  permanent  maintenance  of  land  resources."^ 

Improper  stocking  generally,  abetted  by  drought, 
unwise  plowing,  and  fire  have  doubtless  been  the  major 
causes  of  past  deterioration  on  range  lands.  Rodents 
have  also  played  a  part  locally.  With  deterioration 
of  the  plant  cover,  precipitation  has  had  less  hindrance 
to  dissipation  through  run-off,  and  the  more  rapid  the 
run-off,  the  greater  the  erosion  of  soil.  The  loss  of  the 
fertile  top  soil  has  made  maintenance  of  the  cover  more 
difficult.  Thus,  a  cycle  of  deterioration  has  been  set  in 
motion  that  has  had  far-reaching  consequences  in  re- 
duced forage  production,  less  return  from  livestock, 
loss  in  production  of  the  soil,  damage  from  floods,  and 
all  the  social  and  economic  ills  stemming  from  such 
conditions. 

If  the  consequences  of  improper  range  use  are  to  be 
avoided,  it  will  be  only  because  the  entire  Nation  takes 
the  situation  in  hand  promptly,  emphatically,  and  com- 
petenth'.  There  is  no  controversy  as  to  ultimate  objec- 
tives and  there  should  be  none  as  to  immediate  means 
of  reaching  them. 

Restoration  of  tlie  range  as  a  whole  to  its  former  pro- 
ductivity would  provide  approximately  twice  the  forage 
and  this  in  turn  would  expand  several-fold  the  oppor- 
tunity for  profitable  production  of  livestock,  for  taking 
greater  advantage  of  facilities  for  management,  and 
for  improving  the  standards  of  living  of  farmers  and 
stockmen  whose  animals  graze  the  range.  Moreover, 
it  would  give  far  better  watershed  protection  and  afford 
vastly  greater  opportunities  for  wildlife  production, 
recreation,  and  other  services  from  the  land. 

Rehabilitation  and  development  of  the  range  lands 
and  their  subsequent  proper  use  will  not  only  insure  the 
productivity  of  the  lands  for  future  generations,  but 
will  also  provide  many  thousands  of  underfed,  under- 
nourished people  with  the  necessary  livestock  products 
and  thereby  strengthen  and  build  up  the  security  of  the 
vast  rural  population  of  the  Nation. 


'  National  Resources  Planning  Board,     Public  Land  Acquisition  in  a 
Xational  Land-Use  Program.    Part  I  :  Rural  Lands.      1940,  Page  1. 


Specific  Range  Conservation  Objectives 

Specifically,  the  objectives  of  a  range  conservation 
program  include  the  following: 

(1)  To  stop  soil  and  forage  depletion,  to  provide  for 
soil  building,  and  to  produce  as  much  forage  or  other 
suitable  jjlant  cover  as  possible  on  range  lands. 

(2)  To  use  the  range  in  such  a  manner  as  to  provide 
sustained  optimum  production  of  livestock  and  live- 
stock products,  consistent  with  all  other  uses  of  the 
range,  and  integrated  with  crop  and  pasture  production. 

(3)  To  improve  the  land-ownership  pattern  and  rec- 
tify land-use  maladjustments. 

(4)  To  prevent  wastage  of  human  resources  and  to 
insure  economic  and  social  security  among  those  whose 
livelihood  is  dependent  upon  the  use  of  the  range  lands. 

Control  of  Range  Depletion  and 
Improvement  of  Soil  and  Cover 

Range  depletion,  the  loss  of  productive  value  from 
range  land,  is  extremely  widespread  and  due  to  a  num- 
ber of  causes.  The  key  to  stopping  the  widespread  soil 
and  forage  depletion  and  starting  the  improvement 
process  generally  on  range  lands,  is  the  application  of 
sound  range  management.  Such  management  would 
provide  for  grazing  the  range  with  proper  numbers 
and  kinds  of  livestock  during  suitable  seasons,  effective 
handling  and  distribution  of  the  livestock,  application 
of  suitable  systems  of  grazing,  and  effective  develop- 
ment of  range  facilities. 

Public  works  activities  have  an  important  bearing  on 
the  attainment  of  the  objective  of  control  of  range  de- 
pletion and  improvement  of  soil  and  forage  cover. 

Soil  and  Moisture  Conservation. — Control  of  soil  ero- 
sion is  the  first  and  most  essential  step  in  the  direction 
of  correct  land  utilization  on  a  major  part  of  the  range 
land  of  the  Nation.  Without  it,  there  can  be  no  perma- 
nent range  livestock  industry. 

Misuse  or  improper  management  of  land  results  in 
the  loss  of  fertile  and  productive  topsoil.  Continued 
action  of  wind  and  water  on  denuded  or  partially  de- 
nuded slopes  results  in  further  losses  and,  unless 
checked,  destruction  of  land  and  vegetative  cover  is 
accelerated.  Practically  all  ranchers  have  seen  the 
disastrous  consequences  of  erosion.  They  have  watched 
the  odd-colored  patches  of  soil  appear  one  bj-  one  in 
their  pastures  as  the  rich  topsoil  washed  away  to  bare 
the  nonproductive  subsoil  strata.  They  have  seen  clear 
and  sparkling  streams  grow  muddy  and  sluggish  with 
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a  load  of  rain-washed  soil.  They  have  watched  the 
wind  strip  millions  of  tons  of  soil  from  the  High  Plains 
country  and  sweep  it  in  a  vast  and  ominous  cloud  east- 
ward across  tlie  continent  to  the  sea. 

Over  much  of  the  range  area,  where  the  annual  pre- 
cipitation is  low,  farming  is  dependent  largely  upon 
flood  or  storage  irrigation.  Sedimentation  from  range 
lands  into  channels  and  storage  reservoirs  directly  and 
indirectly  affects  farming  activities  through  inunda- 
tion, infertile  overwash,  bank  cutting,  and  the  loss  of 
available  water  supply  by  decreased  storage  facilities 
and  increased  evaporation.  Removal  of  soil  from  range 
watersheds  thus  not  only  results  in  destruction  of  val- 
uable range  land,  but  also  through  deposition  of  this 
soil  in  streams  and  reservoirs,  threatens  land  and  im- 
provements below. 

Soil  and  moisture  conservation  on  range  lands  is  at- 
tained primarily  by  maintaining  as  good  a  cover  of 
vegetation  as  possible,  and  this  comes  from  attention 
to  proper  grazing  use. 

Tlie  attached  diagram  emphasizes  the  complexity  of 
the  situation,  the  importance  of  united  action  with  the 
watershed  as  the  unit  of  treatment,  and  the  necessity 
for  close  coordination  between  ranchers,  farmers,  con- 
servationists, foresters,  range  men,  .agronomists,  soil 
specialists,  and  engineers  in  attacking  the  problem. 

The  problem  of  soil  erosion  and  forage  depletion 
arises  basicalh'  from  man's  failure  or  inability  to  adapt 
his  use  of  the  land  to  the  physical  limitations  imposed  by 
nature.  Practical  conservation  becomes  a  matter  of 
achieving  tlie  maximum  degree  of  harmony  between 
land  adaptability  and  land  use  in  the  light  of  climatic, 
economic,  and  social  exigencies. 

Range  Improvements. — For  affording  the  necessary 
control,  facilitating  distribution  of  livestock,  and 
otherwise  aiding  jaroper  grazing  use,  the  installation  of 
certain  types  of  range  improvements  offers  great  poten- 
tialities. Such  improvements  as  fences  and  water  devel- 
opments, for  example,  facilitate  the  use  of  the  range 
under  a  flexible  type  of  management  that  permits  adap- 
tation of  the  intensity  of  grazing  to  the  amount  of  for- 
age produced  each  year.  Grazing  on  fenced  portions 
of  the  range  can  be  deferred  to  afford  the  palatable 
plants  full  opportunity  to  mature  before  being  grazed. 
Fenced  portions  can  also  be  held  free  from  grazing 
for  the  establishment  of  forage  reserves  as  an  insur- 
ance against  low  forage  production  in  unfavorable 
years. 

Revcgetntion. — ^lost  of  the  range  area  has  sufficient 
forage  and  other  plants  growing  on  it  and  sufficiently 
good  soil  and  moisture  so  that  it  can  be  improved 
through  range  management  alone.  Over  large  areas, 
however,  the  stand  of  desirable  forage  plants  is  now  so 


thin,  and  the  loss  of  fertile  lopsoil  has  been  so  great,  that 
it  will  take  from  20  to  50  years  of  improved  manage- 
ment, or  even  longer,  for  the  range  to  recover  its  former 
productivity  under  natural  processes.  Such  conditions 
require  reseeding  or  other  forms  of  planting  if  a  satis- 
factory stand  of  forage  is  to  be  established.  This  is 
not  a  simple  process  and  usually  requires  from  2  to  3 
years  after  seeding  before  the  stand  is  fully  established. 

Fire  Control. — An  important  factor  in  deterioration 
and  depletion  of  western  range  lands  has  been  fire, 
especially  in  California,  in  the  sagebrush  plains  and  in 
the  foothills  of  the  Intermountain  country.  Also,  fires 
have  burned  widely  in  the  South.  A  great  many  acci- 
dental fires  result  from  high  inflammability  of  vegeta- 
tion during  the  dry  summer,  and  in  a  few  instances  fires 
are  set  by  stockmen  in  an  effort  to  open  up  dense  brush 
stands  and  in  the  hope  that  the  low-value  vegetation 
present  will  be  replaced  by  plants  of  greater  value.  The 
net  result  has  been  that  repeated  burns  on  millions  of 
acres  of  range  lands  have  often  changed  the  whole 
character  of  the  vegetation,  usually  greatly  reduced  its 
forage  value,  exposed  the  soil  to  devastating  erosion, 
intensified  floods,  and  aided  in  aggravating  locally  the 
uneconomic  ills  which  have  beset  the  livestock  industry 
generally. 

Control  of  Range  Destroying  Rodents. — Damage  by 
rodents  on  lands  outside  of  strictly  farming  areas  has 
been  estimated  to  cause  an  annual  loss  of  $150,000,000. 
This  damage  arises  from  forage  consumed,  seed  de- 
stroj'ed,  plants  killed  or  covered  up  by  mounds  of  earth, 
and  erosion  losses  due  to  disturbance  of  soil.  Stream- 
bank  and  gully  erosion  is  increased  by  burrows  which 
open  the  way  for  quick  cutting  by  running  water.  Also 
the  action  of  some  species  of  rodents  in  burrowing  into 
streambanks,  earthern  reservoirs  and  irrigation  canals 
adjacent  to  or  crossing  range  lands  has  caused  breaks 
in  these  structures  with  resulting  damage  to  land,  irri- 
gation works  and  farm  improvements  amounting  to 
thousands  of  dollars. 

Generally  the  impact  of  rodent  damage  is  greatest 
upon  land  that  is  in  depleted  condition  although  con- 
sumption of  forage  by  rodents  upon  land  in  good  con- 
dition is  a  waste  and  an  economic  loss  that  ought  not 
to  be  tolerated  when  it  is  possible  to  control  these 
animals. 

Maximum  Production  of  Forage. — Range  lands  gen- 
erally are  producing  far  below  their  potentialities  in 
uses  and  services.  In  general,  there  has  been  a  tre- 
mendous decrease  in  the  quality  and  quantity  of  the 
forage  and  gradual  deterioration  of  the  basic  resource, 
the  soil  itself.    Estimates  prepared  for  western  ranges  * 
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indicate  that  it  takes  one-fifth  greater  acreage  of  tall 
grass  to  feed  a  cow  now  than  it  did  when  the  range  was 
first  used,  twice  as  much  on  short  grass  range,  and  more 
than  three  times  as  much  on  sagebrush-grass  range. 

It  is  not  enough  simply  to  bring  about  improvement 
in  the  native  vegetative  cover.  The  objective  should 
be  to  have  each  area  producing  the  full  amount  of  forage 
of  which  it  is  capable,  and  at  the  same  time  providing 
the  maximum  protection  to  the  soil  and  watersheds. 


Numerous  phases  of  public-works  activities  relate  to 
the  attainment  of  maximum  production  of  forage.  All 
of  the  activities  previously  mentioned  have  an  impor- 
tant bearing.  In  addition,  noxious-plant  control  re- 
moves undesirable  plants  and  alBfords  the  opportunity 
for  the  more  valuable  species  to  attain  full  development. 
Eange  surveys  and  plans  furnish  the  basic  information 
and  programs  for  management  adjustments  necessarj' 
to  bring  about  the  desired  forage  production. 


RANGE 
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An  Integrated  Program  for  Use  of  Range  Lands 

The  use  of  the  range-land  resource  is  multiple  in  scope. 
The  complexity  of  interwoven  livestock,  wildlife,  water- 
shed, and  other  uses  and  services  necessitates  that  any 
program  that  accomplishes  proper  range  conservation 
consider  all  of  the  uses  and  services  in  their  relative 
importance  and  correlate  them  in  an  over-all  planned 
program. 

Optimum  Livestock  Production. — The  optimum  pro- 
duction of  livestock  and  livestock  products  should  be 
considered  as  that  quantity  and  quality  of  production 
that  can  be  sustained  through  the  years  without  im- 
pairing the  range  resource,  and  that  permits  improve- 
ment where  deterioration  prevails.  Numerous  experi- 
mental and  practical  demonstrations  have  shown  that 
optimum  production  can  be  most  easily  attained  on 
areas  where  the  forage  and  soil  resources  are  in  rela- 
tively good  condition.    The  optimum  production  of 


livestock  and  livestock  products  is  accordingly  closely 
related  and  interMoven  with  the  necessity  of  improving 
and  maintaining  the  range  forage  resources. 

The  necessity  for  wide  recognition  of  the  benefits  that 
can  be  derived  from  sustained  forage  yield  and  main- 
tained soil  productivity  is  the  crux  of  the  problem. 
Many  demonstrations  of  such  benefits  are  available. 
These  benefits  may  be  in  the  form  of  reduced  feeding 
costs  and  lower  cost  of  livestock  production.  For  ex- 
ample, in  Montana  it  has  been  found  that  for  cattle, 
the  total  feed  costs  on  heavily  grazed  ranges  were  ap- 
proximately 111  percent  of  the  total  feed  costs  per  ani- 
mal unit  on  moderately  grazed  ranges.  Other  experi- 
mental studies  show  that  when  the  number  of  cattle  kept 
on  a  given  amount  of  feed  is  reduced  one-third,  the 
amount  of  feed  used  per  pound  of  calf  produced  is 
reduced  two-thirds. 
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Desirable  Wildlife  Poinilation. — -Wildlife  is  one  of 
the  natural  piodiicts  of  the  range.  Deterioration  of  the 
habitat  through  range  depletion  has  destroyed  both  food 
supplies  and  cover  for  land  animals  and  birds,  and  sil- 
tation  of  streams  in  range  areas  has  reduced  the  food 
supply  for  fish  and  waterfowl. 

It  is  essential  that  a  balance  be  maintained  between 
game  populations  and  the  forage  available  for  game 
use.  Overstocking  a  range  with  game  can  produce  the 
same  detrimental  effects  as  overstocking  with  livestock. 

Maintenance  of  Recreational  Values. — The  depletion 
of  most  range  land  areas  is  further  reflected  in  impaired 
recreational  values.  Range  lands,  as  well  as  others, 
possessing  qualities  sought  by  outdoor  recreationists 
have  acquired  economic  values  which  often  exceed  the 
values  for  other  services.  PeoiDle,  as  a  rule,  do  not  pay 
directly  for  the  privilege  of  enjoying  scenic  charm  or 
other  recreational  values,  but  they  do  pay  indirectly 
through  the  purchase  of  commodities  and  services  for 
which  there  otherwise  would  be  no  local  market. 

Forest  and  Other  Resource  Values. — Among  the  im- 
portant resources  values  on  nearly  350  million  acres  of 
forest  range  are  timber,  fuel,  fence  posts,  and  other  wood 
products,  particularly  on  those  areas  supporting  com- 
mercial forests.  Overgrazing  has  often  been  detrimen- 
tal to  timber  production.  Range  lands  also  furnisli  a 
number  of  other  miscellaneous  resources  such  as  medici- 
nal, fiber,  and  other  plants  of  economic  importance  that 
are  often  helpful  in  supplementing  incomes  of  rural 
people  in  certain  localities.  If  the  management  of 
range  land  does  not  take  these  resources  into  account, 
damage  may  be  done  that  affects  the  local  income  possi- 
bilities of  these  rural  people. 

Many  public  works  activities  relate  directly  or  indi- 
rectly to  optimum  use  of  the  range  in  the  production 
of  livestock,  consistent  with  other  uses  and  services  of 
the  land.  Again  of  especial  importance  are  fences, 
water  developments,  and  a  great  number  of  miscellane- 
ous range  improvements.  Also  again  surveys  and  plans 
furnish  the  basis  for  programming  use  in  a  thoroughly 
integrated  manner  as  it  relates  to  the  different  resource 
values  of  the  range  lands  themselves  and  most  effective 
use  of  such  land  in  coordination  with  forage  and  feed 
production  on  cultivated  lands  on  farms  and  ranches. 

Correlation  of  Range  Use  with  Use  of  Other  Lands. — 
The  growing  of  domestic  livestock  on  open  ranges,  its 
production  on  improved  pastures,  and  the  production 
of  farm  products  on  cidtivated  lands  need  much  closer 
correlation.  Grazing,  which  in  the  beginning  was 
largely  an  independent  and  pastoral  enterprise,  and 
Avhich  after  a  long,  slow  start  expanded  more  rapidly 
than  crop  agriculture,  has  now  become  vitally  dependent 
upon  crop  production.  Economic  production  of  crops 
on  many  farms  is  likewise  dependent  on  availability  of 


range  lands.  Establishment  of  a  proper  balance  be- 
tween livestock  production  and  crop  production  is  an 
integral  part  of  the  over-all  agricultural  program. 

Land  Ownership  Adjustment 

Settlement  of  the  West  and  the  transfer  of  land  from 
Government  to  private  ownership  was  accomplished 
without  the  benefit  of  a  policy  adapted  to  range  condi- 
tions. Lands  were  neither  classified  to  promote  their 
highest  use  nor  parceled  into  units  of  suitable  size 
for  carrj'ing  on  tlie  activity  most  likely  to  succeed  when 
matched  against  the  diiferences  in  soil,  in  climate,  in 
vegetation,  in  markets,  transportation,  and  the  numer- 
ous factors  that  make  agricultural  operations  succeed 
or  fail.  Most  of  the  lands  occupied  were  homesteaded 
under  the  basic  Homestead  Act  of  1862  which  permitted 
the  homesteader  to  receive  160  acres  of  land  from  the 
Govermnent,  or  under  the  Enlarged  Homestead  Act  of 
1909,  or  the  Stock  Raising  Homestead  Act  of  1916, 
which  permitted  the  settler  to  acquire  320  and  640 
acres  respectively. 

In  but  few  parts  of  the  western  range  territory  are 
even  640  acres  sufficient  for  a  suitable  livestock  ranch- 
ing unit  unless  there  is  opportunity  to  practice  irriga- 
tion farming  in  conjunction  with  these  lands.  Many 
small  homesteads  were  doomed  to  failure  and  often  were 
not  patented  until  after  several  settlers  had  tried  their 
hand  at  making  a  go  on  the  land.  Great  numbers  of 
homesteads  were  abandoned  after  a  few  years  or  sold 
to  larger,  more  permanent  livestock  operators  who  had 
usually  grazed  the  range  before  the  settlers  came  and 
who  suffered  disruption  of  their  operations  during  the 
settlement  period. 

The  heavy  influx  of  settlemeait  in  the  Great  Plains 
and  other  portions  of  the  western  range  occurred  dur- 
ing a  cycle  of  favorable  precipitation  and  high  prices 
for  grain.  Crops  were  planted  in  the  newly  broken, 
vii-gin  soil,  and  produced  remarkable  yields.  As  large, 
quick  returns  wei-e  possible  from  raising  grain,  many 
acres  smooth  enough  to  plow  were  put  in  cultivation. 
Settlers  seeking  out  and  competing  for  every  acre  of 
land  in  the  AVest  that  might  produce  a  crop  of  grain 
cultivated  much  land  valuable  chiefly  for  grazing  pur- 
poses and  submarginal  in  character  for  grain  produc- 
tion. In  turn,  this  homesteading  of  range  land  upset 
established  livestock  ranches,  created  an  unhealthy 
competition  for  the  remaining  remnants  of  range  land, 
raised  land  prices  to  false  levels,  and  prevented  estab- 
lishment of  ranch  and  farm  units  upon  a  sound  economic 
basis.  Then  the  weather  changed  from  a  wet  to  a  dry 
cycle  and  dry-land  farming  as  an  agricultural  practice 
proved  unstable  on  much  of  the  area.  Foreclosures, 
abandonment,  and  forfeiture  for  taxes  left  a  tangle  of 
land  ownership  too  intricate  for  private  initiative  alone 
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to  unravel.  Fully  effective  use  of  the  range  resource, 
therefore,  cannot  be  achieved  without  a  comprehen- 
sive program  of  land  ownership  adjustment,  aimed 
chiefly  at  consolidating  the  ownership  pattern  and 
establishing  range  and  agricultural  operating  units  of 
efficient  size. 

Preventing  Human  Wastage 

The  pioneer  in  the  range  territory  suffered  many 
hardships.  More  recent  settlers  and  stockmen  also 
have  had  to  bear  hardships  resulting  from  misused 
and  underdeveloped  resources,  uneconomic  production, 
and  inadequate  employment  opportunities.  While  the 
problem  of  overcoming  human  wastage  and  giving 
security  to  rural  people  concerned  with  the  use  of 
range  land  will  require  numerous  adjustments  and 
social  and  economic  developments,  public  works  ac- 
tivities offer  many  possibilities  in  this  connection. 

Insofar  as  public  works  can  be  made  to  improve 
the  productive  plant  and  the  opportunity  for  better 
use  of  the  resource  values,  that  in  itself,  will  be  of 
benefit  to  range  users.  In  periods  of  depression  the 
economic  security  of  large  numbers  of  ranchers  may 
be  seriously  affected.  The  ones  who  will  be  most  con- 
cerned are  the  small  operators.  The  development  of 
an  extensive  i:)rogram  of  public  works  at  that  time 


would  offer  employment  opportunities  and  may  make 
it  possible  for  many  of  these  people  to  weather  the 
storm. 

Public  and  Private  Responsibility  for  Action 

In  the  final  analysis,  the  success  of  a  long-time  plan 
for  essential  readjustments  in  range  land  economy  will 
depend  on  local  action  as  well  as  on  Federal  and  State 
action.  The  Federal  agencies  may  take  the  necessary 
action  on  their  own  lands,  and  may  advise,  assist,  and 
coordinate  activities  on  other  lands;  State  agencies  may 
administer  permissive  or  mandatory  legislation,  but  in 
the  end  all  agencies — Federal,  State,  local,  and  private — 
must  cooperate  in  stimulating  the  adoption  of  proven 
methods  of  management  if  the  potentiality  of  the  range 
is  to  be  approached.  There  is  a  definite  responsibilitj'  on 
the  part  of  j^ublic  agencies  to  provide  the  facilities  essen- 
tial for  proi^er  use  of  the  public  ranges,  and  to  assist 
in  the  installation  of  range  consei'vation  facilities  on 
privately  owned  ranges  where  it  is  in  the  public  in- 
terest to  do  so.  Primarily,  however,  the  responsibility 
for  using  the  range  resource  of  both  public  and  pri- 
vate ranges  in  a  prudent,  forward-looking  manner  rests 
upon  the  range  users.  Unless  and  until  this  respon- 
sibility is  recognized,  and  positive  steps  taken  to  meet 
it,  Federal  and  State  assistance  will  be  only  partially 
effective. 


3.    PUBLIC    WORKS    NECESSARY    FOR    RANGE    CONSERVATION 


Rehabilitation  and  development  of  the  Nation's 
range  resource  to  a  substantial  degree  are  public  re- 
sponsibilities, and  offer  great  opportunities  for  wise 
public  investment.  There  follows  an  attemjjt  to 
visualize  the  nature  and  scope  of  a  possible  long-term 
program  of  i^ublic  works,  designed  to  arrest  damage 
to  range  lands  and  restore  their  productivity,  and  to 
achieve  optimum  use  of  the  range. 

Arresting  Damage  and  Restoring  Productivity 

The  major  public  works  which  relate  to  arresting 
deterioration  and  improving  or  restoring  productivity 
are  fencing  for  control  of  livestock,  soil  and  moisture 
conservation,  fire  control,  rodent  control,  and  revege- 
tation.  Some  other  works,  such  as  water  development, 
relate  to  these  purposes  indirectly  or  in  local  situations 
directly  but  more  logically  serve  to  make  optimum  use 
of  the  range  and  are  discussed  later. 

Fences  for  Control  of  Livestock 

Control  of  livestock  is  basic  to  the  kind  of  manage- 
ment which  will  arrest  range  damage  and  start  the 
rehabilitation  process.  If  too  many  livestock  are  grazed 
on  an  area  the  palatable  forage  plants  lose  their  vigor 
and  if  overstocking  continues  and  is  sufficiently  severe, 
the  stand  gives  way,  gradually  at  first  and  with  in- 
creasing rapidity  as  deterioration  progresses.  Accord- 
ingly, among  the  primary  requirements  of  management 
are  to  stock  the  range  with  suitable  niunbers  of  live- 
stock during  desirable  seasons,  to  avoid  concentration 
of  livestock,  and  otherwise  to  control  numbers  and  dis- 
tribution of  animals  so  that  the  forage  is  not  damaged 
and  has  a  chance  to  recover  if  it  is  in  a  deteriorated 
condition. 

Fences  provide  an  economical  means  for  controlling 
numbers  of  cattle  or  sheep  grazed  without  herding  in 
range  pastures,  for  limiting  the  degree  of  grazing,  and 
for  confining  animals  to  that  part  of  the  range  desired. 
Other  important  uses  of  fences  include  dividing  the 
range  for  deferred,  rotation,  or  other  special  systems 
of  grazing;  segregation  of  different  kinds  and  classes 
of  livestock  for  livestock-management  purposes;  pro- 
tection of  animals,  especially  cattle,  from  poisonous 
plants;  and  provision  of  pastures  for  livestock  during 
round-ups,  for  saddle  horses  and  other  work  stock,  and 
for  special  and  emergency  situations.  Such  uses  en- 
courage better  management  and  range  restoration. 
Certain  areas,  too,  that  are  particularly  important  for 
watershed,  timber  production,  wildlife,  or  recreational 
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purposes,  may  require  fencing  to  eliminate  livestock 
grazing. 

Stockmen  for  many  reasons  want  their  livestock  sep- 
arated from  those  of  others.  This  is  true  whether  their 
animals  are  grazing  on  their  own  land  or  on  public 
lands.  Wliere  the  livestock  operations  are  sufficiently 
large  individual  ranges  on  public  lands  are  desirable 
since  they  encourage  better  management.  Great  num- 
bers of  farmers  and  stockmen,  however,  own  such  small 
numbers  of  animals  that  use  of  public-allotment  areas 
and  fenced  private  ranges  is  advantageous  to  them  and 
to  the  range. 

In  the  West  the  amount  of  fencing  has  been  governed 
in  large  part  by  land  ownership.  Most  of  the  Great 
Plains  is  privately  owned.  There,  many  stockmen  have 
fenced  their  own  lands  or  cooperated  with  their  neigh- 
bors in  building  fences  between  their  lands.  The  large 
number  of  abandoned  farms  which  have  resulted  from 
the  collapse  of  the  overexpansion  in  wheat  production 
and  the  large  amount  of  nonresident  ownership  in  the 
Plains,  however,  has  left  a  vast  area,  made  up  of  small 
units  now  unfenced  and  upon  which  grazing  is  usually 
uncontrolled.  Such  lands  have  ordinarily  become  a 
"no  man's  land"  and  present  some  of  the  most  depleted 
conditions  in  the  Plains  area. 

The  size  of  the  outfit,  the  grazing  capacity  of  the  land, 
the  character  of  the  livestock  enterprise,  the  desire  to 
applj'  management,  and  other  related  factors  will  deter- 
mine the  amount  of  fencing  that  will  be  justified.  Gen- 
erally, however,  far  more  fences  than  ai'e  now  available 
ai'e  needed  on  private  lands  to  give  desirable  control  of 
livestock  and  for  most  effective  production  and  protec- 
tion of  public  interests.  This  is  especially  true  of  the 
smaller  outfits  which  are  struggling  to  make  a  living 
and  which  because  of  inability  to  divide  up  the  parts  of 
their  range  are  unable  to  obtain  optimum  production 
conditions.  It  is  estimated  that  955  thousand  miles  of 
new  fencing  are  needed  on  western  private,  State,  and 
county  lands  in  order  to  safeguard  the  resource,  pro- 
tect other  public  interests,  and  make  possible  more 
profitable  production. 

On  western  public  ranges  many  fences  were  built  by 
stockmen  to  facilitate  management  or  to  control  land 
or  livestock.  More  recently  the  Federal  Government 
has  been  constructing  most  of  the  fences  on  lands  under 
its  control,  although  stockmen  still  cooperate  in  furn- 
ishing materials  or  labor.  The  need  for  control  and 
management  fences  on  Federally  controlled  ranges, 
however,  is  still  enormous.  It  is  estimated  that  160 
thousand  miles  of  fences  are  needed. 
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In  the  South  the  amount  of  fencing  varies  greatly 
with  localities.  Primarily,  fences  have  been  built  to 
protect  cultivated  fields  from  range  livestock.  In  a 
number  of  States,  however,  fence  laws  for  the  State  as 
a  whole,  or  for  districts  within  the  State,  have  been  en- 
acted which  make  it  necessary,  when  enforced,  for  the 
owner  of  livestock  to  confine  his  animals  within  a  fence. 
Most  range  livestock,  however,  still  run  loose.  It  is  esti- 
mated that  some  2  thousand  miles  of  fencing  are  needed 
on  Federal  lands  and  100  thousand  miles  on  private 
lands,  to  give  more  effective  control  of  livestock  and  to 
assure  better  use.  In  the  Ozark  area  fences  are  badly 
needed  for  control  to  overcome  damage.  The  bulk  of 
the  fences  in  other  parts  of  the  South,  however,  will  be 
primarily  for  making  optimum  use  of  the  forage. 

Most  of  the  "range"  land  in  the  northeastern  portions 
of  the  country  is  already  fenced,  although  some  4  thou- 
sand miles  of  fencing  are  needed  to  enclose  Federal 
lands  and  to  safeguard  timber  production  and  water- 
shed A'alues  on  areas  which  should  not  be  grazed.  It  is 
estimated  that  an  additional  ten  thousand  miles  of 
fences  will  be  needed  on  privately  owned  range  lands 
to  improve  their  use  and  safeguard  other  interests. 

Soil  and  Moisture  Conservation 

Control  of  ei'osion  at  its  source,  or  as  close  to  its 
source  as  possible  under  existing  conditions,  should  be 
the  primary  purpose  of  all  structural  works  for  soil 
and  moisture  conservation. 

The  critical  condition  of  soil  erosion  and  the  destruc- 
tive concentrations  of  precipitation  into  surface  run-off 
have  been  brought  about  by  a  disregard  of  the  dictates 
of  nature.  Consequently,  a  logical  approach  to  the 
problem  of  rehabilitation  and  stabilization  is  through  a 
return  to  the  natural  pattern  of  conservation.  Treat- 
ment measures,  therefore,  should  employ  a  minimum 
departure  from  natural  processes  and  priority  should 
be  accorded  to  work  of  vegetative  character. 

Maintenance  of  a  protective  vegetative  cover  is  pre- 
requisite to  erosion  control  on  range  land.  Under  cer- 
tain critical  conditions  of  erosion  and  vegetative  cover, 
where  the  return  to  erosion  stability  by  vegetative  mea- 
sures is  too  uncertain  or  too  slow,  supplementary  treat- 
ment through  mechanical  or  structural  measures  has 
an  important  function  in  the  program  of  soil  and  water 
conservation.  Because  of  the  close  tie  between  the  var- 
ious types  of  treatment,  a  working  knowledge  of  all 
practices  involved  is  necessary. 

Classification  according  to  benefits. — Necessary  con- 
trol measures  may,  for  the  purpose  of  justification,  be 
classified  under  three  general  headings,  namely:  (1) 
Those  which  primarily  benefit  the  land  under  treat- 
ment; (2)  those  which  prmiarily  benefit  other  land 
and  improvements;  and  (3)  those  which  benefit  equally 
land  under  treatment  and  other  land  and  improve- 


ments. Stiuctural  measures  which  fall  in  the  first  class 
are  largelv  those  used  to  supplement  vegetative  mea- 
sures and  include  fences  (boundary,  division,  and  en- 
closure), stock-water  development  (tanks,  wells,  and 
springs),  terracing,  reseeding,  and  water  retardation 
or  water  spreading  structures  (contour  furrows,  dikes, 
diversion  dams,  and  spreaders)  when  the  intensity  is 
such  as  to  benefit  primarily  the  land  under  treatment. 

Structural  measures  which  fall  within  the  second 
class  include  detention  dams,  soil-saving  dams,  and 
major  water-spreading  systems  when  used  primarily 
to  protect  other  lands,  and  improvements  from  cutting, 
sedimentation,  or  inundation. 

Structural  measures  which  fall  within  the  third  class 
include :  (a)  many  of  those  listed  in  the  first  class  when 
used  more  intensively  in  order  to  protect  other  land  and 
improvements  in  addition  to  the  land  imder  treatment; 
(b)  stock  tanks,  soil-saving  dams,  and  detention  dams 
when  used  to  stabilize  land  under  treatment  as  well  as 
to  protect  other  land  and  improvements;  (c)  bank-pro- 
tection structures  such  as  levees,  revetments,  stream 
bottom  fencing,  tetrahedrons,  etc. 

Justifiable  Intensity  of  Structural  Treatment. — The 
question  of  justifiable  intensity  of  structural  treatment 
involves  the  following  factoi-s,  some  of  which  can  be 
determined  only  after  further  experimentation: 

1.  Land  classification  according  to  erosional  activity, 
production  potential,  and  use. 

2.  General  and  specific  objectives  of  treatment. 

3.  Results  which  may  be  expected,  using  various  types 
and  intensities  of  treatment. 

4.  Costs  of  various  types  and  intensities  and  their 
relation  to  iimnediate  as  well  as  ultimate  benefits. 

Fire  Control 

The  public-works  program  for  fire  control  included 
in  this  statement  relates  to  nonforest  range  lands  only. 
Control  activities  to  protect  forest  values,  covered  in 
the  section  entitled  "Public  Works  and  Forest  Lands," 
also  give  protection  to  the  undergrowth  in  the  forest, 
and  to  the  intermingled  untimbered  land  that  makes 
up  the  grazing  resource  in  forest  areas. 

In  the  South  forest  fire  control  activities  will  provide 
for  most  of  the  needs  on  the  extensive  area  of  range 
land.  There  are,  however,  certain  needs  on  untimbered 
range  lands  and  on  areas  where  forest  production  is  so 
low  that  fire  protection  for  forest  values  would  not  be 
justified.  At  tlie  present  time,  however,  many  of  such 
lands  are  being  given  fire  protection  by  the  forest  fii'e 
protective  organizations  of  the  States,  to  protect  adja- 
cent forest  lands,  and  to  furnish  a  demonstration  in  fire 
control  to  farmers  and  stockmen  grazing  forest  lands. 
Facilities  to  aid  fire  control  on  the  nonfoi'est  range 
land  would  materially  strengthen  their  conservation. 

On  western  ranges,  in  the  old  days,  grass  fires  were  a 
serious  menace.     Thej'  are  again  becoming  an  increas- 
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ing  hazard  as  conservation  is  improving  the  stand  of  Rodent  Control 


In  general,  the  need  for  public  works  for  fire  control 
on  "range"  lands  in  the  northeastern  portion  of  the 
country  is  very  minor  because  of  the  limited  area  that 
is  grazed  and  the  reduction  in  fire  hazard  resulting  from 
grazing  use.  Tliere  is  not  the  same  tendency,  as  in  the 
South,  to  burn  the  woods.  Therefore,  forest-fire  pro- 
tection in  this  portion  of  the  countrj'  will  take  care  of 
nearly  all  fire-control  needs  on  native  forage-producing 
lands. 

Speed  of  attack  is  the  essence  of  fire  control.  Fire 
travels  rapidly  in  good  grassland  and  brush.  A  whole 
countryside  may  burn  in  an  hour  or  two.  Once  a  fire 
starts  it  increases  progressively  in  size  as  long  as  fuel 
is  in  its  path  and  weather  conditions  are  favorable  to 
combustion.  Accordingly,  the  suppression  task  be- 
comes progressively  more  difficult,  more  costly,  and  less 
certain  the  longer  the  fire  burns.  Moreover,  large  fires 
occasionally  burn  livestock,  ranch  improvements,  and 
products  of  farm  and  ranch.  Such  tangible  losses  that 
upset  ranch  operation  emphasize  the  necessity  for  facili- 
ties which  make  possible  prompt  attention  to  fires. 

An  important  link  in  speed  of  attack  is  prompt  de- 
tection of  fires.  In  general,  and  especially  in  rolling  or 
rough  topography,  this  necessitates  lookout  towers  or 
other  fire-control  observation  points.  The  number  of 
lookout  towers  and  their  location  will  largely  be  deter- 
mined by  such  important  factors  as  the  fire  hazard,  the 
character  of  the  vegetation,  the  rapidity  of  spread  of 
fire,  and  other  similar  factors.  A  communication  sj's- 
tem,  such  as  telephone  lines  or  radio,  for  the  reporting 
of  fire,  and  roads  and  trails  to  facilitate  the  movement 
of  men  and  equipment,  are  essential  parts  of  the  fire- 
control  organization. 

Firebi-eaks  serve  as  one  of  the  major  controls  for 
range  fires.  Their  purpose  primarily  is  to  protect  areas 
from  known  risks,  as  along  highways  and  railroads, 
and  to  break  large  areas  into  smaller  tracts  to  facilitate 
control  and  afford  places  from  which  backfires  may  be 
set  when  conditions  are  such  as  to  demand  that  method 
of  suppression.  The  character  of  firebreaks  will  de- 
pend chiefly  upon  the  character  of  the  vegetation,  its 
density,  and  fire  danger.  In  most  grasslands  plowing 
a  number  of  parallel  furrows  from  a  rod  to  several  rods 
apart  and  burning  the  material  between  the  furrows  in 
the  forepart  of  the  season  forms  an  effective  barrier  to 
the  spread  of  fire.  In  dense  brush  more  adequate  fire- 
breaks are  essential. 

Of  i^rimary  importance  in  all  parts  of  the  range  coun- 
try is  education  of  the  people  to  the  menace  of  fires, 
to  overcome  the  tendency  of  farmers  and  stockmen  to 
start  range  fires  and  to  emphasize  the  importance  of 
public  cooperation  in  preventing  and  suppressing  them. 


In  every  section  of  the  country  one  or  more  rodent 
species  can  be  found.  Prairie  dogs,  rabbits,  ground 
squirrels,  kangaroo  rats,  and  jjocket  gophers  are  the 
principal  range-destroying  and  forage-consuming  ro- 
dents. These  animals  are  increasing  in  number  as  man 
lemoves  their  natural  enemies.  The  rodent-control  pro- 
gram is  designed  to  limit  the  number  of  rodents  only  to 
such  an  extent  that  a  natural  balance  may  be  established. 

A  program  of  rodent  control  is  especially  needed 
where  small  but  highly  productive  bodies  of  farm  land 
are  intermingled  with  large  tracts  of  rodent-infested 
range  lands.  Tliese  larger  tracts  of  range  land  provide 
excellent  breeding  grounds  for  rodents  that  reinfest 
adjacent  agricultural  land  if  not  controlled.  It  is  not 
practical  for  the  farmer  whose  land  is  surrounded  by 
large  areas  of  public  and  private  land  successfully  to 
meet  the  rodent-control  problem  with  his  own  resources. 

Cooperative  action  by  all  landowners  and  managers 
is  necessary  if  the  drain  upon  the  range  and  related 
agricultural  lands  by  rodents  is  to  be  reduced  and  the 
burden  of  control  equalized. 

The  drain  upon  the  forage  resources  from  rodents 
not  only  varies  greatly  but  may  be  of  considerable  mag- 
nitude. For  example,  it  has  been  estimated  in  the 
Southwest  that  only  15  antelope  jackrabbits  would  be 
required  to  eat  as  much  valuable  range  forage  as  one 
sheep  and  that  30  Arizona  jackrabbits  would  eat  as 
much  as  one  sheep.  In  the  same  region  kangaroo  rats, 
which  draw  heavily  on  the  yearly  seed  supply  of  grasses, 
have  in  drought  years  eaten  the  crowns  of  palatable 
perennial  grasses  and  left  local  range  areas  practically 
barren. 

In  general  range  lands  in  depleted  condition  seem  to 
harbor  more  pocket  gophers  than  do  range  lands  in  good 
condition,  for  the  reason  that  depleted  range  often  sup- 
ports a  larger  quantity  of  plants  forming  fleshy  roots 
and  bulbs  than  does  range  supporting  a  good  stand  of 
grasses,  thus  supplying  more  food  relished  by  this 
species. 

Control  of  rodents  prior  to  or  in  conjunction  with 
other  improvement  efforts  is  advisable.  It  is  unwise 
for  example,  to  broadcast  seed  for  revegetation  if  the 
rodent  population  is  so  large  that  the  seed  will  be  gath- 
ered or  the  young  plants  consumed  by  these  pests.  In 
quantity  the  need  for  rodent  control  is  estimated  to 
cover  73  million  acres  on  Federally  controlled  ranges 
and  100  million  acres  on  private.  State,  and  county  land 
in  the  West;  1.5  million  acres  on  Federal  and  10  million 
acres  on  private  lands  in  the  South ;  and  33.250  acres  on 
Federal  land  in  the  Northeast. 

Revegetation 

Revegetation,  as  considered  here,  relates  to  seeding  or 
planting  of  vegetation  by  man  rather  than  natural  re- 
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vegetation.  It  has  as  its  most  important  purpose  the 
stopping  of  soil  losses  from  eroding  and  deteriorated 
ranges.  It  is  also  the  very  essence  of  restoring  worth- 
while forage  production  within  a  reasonable  period  on 
millions  of  acres  of  plowed  and  depleted  range  which 
in  their  present  condition  are  a  drag  on  profitable  live- 
stock jjroduction,  if  not  actualh'  submai'ginal  for  graz- 
ing use.  It  oifers  oppoi'tunity,  at  least  in  certain  locali- 
ties, for  producing  earlier  and  greater  quantities  of 
forage  in  the  spring  than  is  now  available  from  the 
native  range  plants.  In  other  localities  it  makes  avail- 
able more  nutritious  forage.  On  lands  from  which 
noxious  plants  are  removed,  revegetation  to  desirable 
forage  plants  may  prevent  reestablishment  of  the  nox- 
ious plants.  Many  other  important  and  desirable  rea- 
sons for  revegetation  might  be  listed,  such  as  provision 
of  forage  for  game  and  cover  and  food  for  birds  and 
other  wildlife,  and  improvements  of  stream  channels 
for  food  and  better  habitat  conditions  for  fish. 

In  considering  reseeding  in  the  West  it  must  be 
remembered  that  the  average  annual  rainfall  is  only 
about  one-third  of  that  of  the  East,  that  the  great 
bulk  of  range  lands  receive  less  than  an  average  of  20 
inches  a  year,  that  far  more  than  half  receives  between 
10  and  15  inches  annualh',  and  a  considerable  portion 
receives  less  than  10  inches.  Moreover,  rainfall  is  suffi- 
ciently below  average  either  for  the  year  as  a  whole  or 
seasonally  every  few  years  or  groups  of  years  to  cause 
conditions  considered  as  drought.  Evaporation  is  gen- 
erally high  and  hot  winds  may  further  accentuate  un- 
favorable growing  conditions.  To  meet  such  adverse 
conditions  plants  must  be  drought-resistant  or  drought- 
enduring  and  at  the  same  time  be  able  to  reestablish 
themselves  under  grazing  and  maintain  their  stand  long 
enough  to  repay  the  costs  of  seeding  or  planting. 

Seed  for  range  revegetation  should  be  available  so  that 
plantings  may  be  made  when  conditions  are  appropriate. 
Not  all  species  can  be  obtained  commercially.  Stocks 
of  seed  of  locally  important  plants  can  be  obtained  by 
gathering  seed  on  the  range  or  they  and  other  desirable 
plants  can  be  grown  in  seed  nurseries. 

While  research,  observation,  and  practical  seeding 
trials  are  continually  expanding  the  chances  for  suc- 
cess, the  area  which  now  can  be  considered  as  suitable 
for  reseeding  is  far  below  that  which  is  in  dire  need  of 
rapid  revegetation.  The  areas  offering  greatest  chance 
for  success  are  the  20  million  acres  or  so  of  abandoned 
cultivated  fields  in  the  Great  Plains  and  in  the  foothills 
and  high  plateaus  of  the  northern  half  of  the  western 
portion  of  the  country  and  tiie  several  hundred  thousand 
acres  of  depleted  mountain  meadows. 

Other  piomising  sites  for  range  revegetation  are  the 
millions  of  acres  of  depleted  foothills  and  mountain 
slopes,  if  not  too  steep,  particularly  from  Colorado  and 
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Utah  northward,  the  plains  and  mountains  in  the  Pa- 
cific Northwest,  and  the  depleted  unplowed  range  land 
of  the  Great  Plains  having  favorable  soil  and  moisture 
conditions. 

Although  less  promising  for  successful  seeding  there 
are  millions  of  acres  of  depleted  and  badly  eroding  dry 
valley  foothill  and  steep  terrain  in  the  mountainous 
sections  of  other  parts  of  the  West  which  require  reveg- 
etation. Generally,  structural  aids  for  moisture  con- 
servation, such  as  contour  furrows  or  ten-aces,  ai'e  neces- 
sary under  such  conditions  to  assure  establislmient, 
although  certain  annual  plants  have  been  seeded  suc- 
cessfully for  erosion  control  following  brush  land  and 
forest  fires  to  serve  until  the  native  vegetation  has  time 
to  reestablish  itself.  While  research  and  practical 
trials  are  determining  additional  species  that  might  be 
used  to  advantage,  and  methods  that  are  less  costly, 
most  plantings  under  such  conditions  can  be  justified 
to  date  only  for  erosion  control. 

It  is  roughly  estimated  that  about  1  of  ever)'  8  acres 
of  western  range  lands  should  be  seeded. 

In  the  South  and  other  parts  of  the  eastern  portion 
of  the  United  States,  moisture  is  ordinarily  sufficient 
for  successful  seeding,  but  poor  soil  and  competition 
from  aggressive  plants  growing  naturally  in  these  re- 
gions is  very  severe.  A  certain  amount  of  revegetation 
to  plants  which  retain  the  nutriment  longer  than  most 
native  plants  would  be  desirable  to  give  better  balance 
to  range  values.  Seedings  of  lespedeza  on  range  lands 
in  the  Ozarks  and  in  other  parts  of  the  South  indicate 
possibilities  for  improvement.  On  the  basis  of  pres- 
ent knowledge  it  has  been  estimated  that  approximately 
635,000  acres  of  Federal  lands  and  li/^  million  acres 
of  private  land  need  revegetation  in  the  two  eastern 
areas.  Further  study  and  experience  may  materially 
raise  this  estimate. 

Optimum  Use  of  the  Range 

Every  manager  of  range  land  must  have  certain  facil- 
ities in  order  to  administer  properly,  efficiently,  and 
economically  his  propertj'  and  to  develop  and  utilize 
its  resources.  The  need  increases  more  or  less  propor- 
tionately with  size  of  holdings  and  varies  with  the  char- 
acter of  the  range  resources  and  desirable  intensity  of 
their  use.  Many  of  the  activities  which  are  important 
from  the  standpoint  of  arresting  range  damage  and 
bringing  about  improvement  furnish  correlative  oppor- 
tunities for  better  management.  Fences,  for  example, 
as  outlined  earlier,  facilitate  best  use  of  forage  and 
increased  and  more  profitable  livestock  production. 
Similarly,  activities  such  as  water  development  and 
noxious-plant  contiol  and  even  well-located  driveways 
may  be  important  in  range  forage  betterment.  Still, 
the  major  purpose  will  usually  be  to  make  it  possible 
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to  obtain  greatest  value  from  the  use  of  the  grazing 
resource.  Truck  and  other  trails  to  reach  all  parts  of 
the  range  conveniently  and  expeditiously  and  buildings 
and  other  structures  to  facilitate  administration  and 
management  all  plaj-  their  part  in  bettering  range  use. 

Water  Developments 

Water  is  just  as  essential  to  the  -welfare  of  livestock 
as  forage.  Accordingly,  water  should  be  readily  avail- 
able within  easy  walking  distance  and  in  sufficient  quan- 
tity and  of  good  quality  at  all  times  of  the  year  that 
the  range  is  used  by  livestock. 

Sheep  may  often  go  from  several  days  to  several 
weeks  without  drinking,  depending  upon  the  abundance 
of  succulent  forage,  the  temperature,  and  the  amount 
of  rain  and  dew.  Further,  if  they  are  properly  handled, 
they  can  often,  depending  upon  topography  and  other 
conditions,  graze  a  range  of  from  one  to  several  miles 
radius  from  one  watering  place  without  serious  detri- 
ment to  themselves  or  injury  to  the  range.  Still,  it  is 
best  to  have  more  water  available  if  it  can  be  developed 
without  undue  cost.  This  is  especially  true  on  summer 
range  in  hot,  relatively  dry  localities. 

Goats  have  water  i-equirements  somewhat  similar  to 
those  of  sheep,  but  since  they  are  most  abundant  in  the 
Southwest  and  graze  brush  ranges  at  rather  low  eleva- 
tions, goat  ranges  usually  require  more  watering  places 
than  most  sheep  ranges.  It  is  desirable  to  have  water 
readily  available  for  daily  watering  in  hot  weather. 

Cattle  need  water  at  least  every  2  days.  In  rough 
country  they  should  not  have  to  travel  more  than  1  mile, 
preferably  half  a  mile,  to  water,  and  in  level  or  undulat- 
ing range  not  more  than  2i/4  miles.  Many  cattlemen 
have  proven  that  these  requirements  are  modest.  Even 
with  water  at  these  distances,  local  overuse  will  result. 
Supplemental  watering  places  therefore  are  advised  so 
that  both  vegetation  and  livestock  may  thrive. 

Horses  can  go  long  distances  to  water  and  will  of  their 
own  choice  graze  out  on  high  open  grass  ridges  far  from 
watering  places.  There  are  relatively  few  range  horses 
remaining,  however,  and  water  developments  on  most 
ranges  are  designed  primarily  for  other  classes  of  live- 
stock. 

The  number  and  character  of  artificial  watering  places 
needing  to  be  developed  for  livestock  on  a  range  depend, 
in  addition  to  the  kind  of  livestock,  on  such  factors  as 
the  amount  and  availability  of  natural  water,  the 
amount  and  character  of  forage  available,  the  desired 
season  of  use,  and  the  natural  conditions  influencing 
use  of  the  particular  range  by  the  kind  of  livestock 
grazed. 

In  a  few  areas  there  is  sufficient  surface  water  in 
streams,  ponds,  and  springs,  available  when  needed  so 
that  further  development  is  not  necessary.    Also,  na- 


ture may  take  care  of  stock  watering  needs  temporarily, 
without  artificial  facilities,  through  rain  lodging  in 
natural  depressions  or  through  snows  or  dews,  which 
furnish  water  to  sheep  and  wildlife. 

Good  distribution  of  stock-water,  especially  when 
supplemented  by  effective  salting  of  cattle  and  herding 
of  sheep  and  goats,  serves  as  one  of  the  major  factors 
in  obtaining  satisfactory  distribution  of  livestock  and 
uniform  utilization  of  the  forage  during  desired  sea- 
sons. Inadequate  numbers  of,  and  poorly  developed, 
watering  places  have  been  major  factors  in  excessive 
concentration  of  livestock  with  consequent  overgrazing 
in  their  vicinity.  Some  range  areas  having  insufficient 
water  supjily  for  the  number  of  livestock  the  forage 
will  support  have  been  little  used.  On  other  areas  the 
water  supply  is  sufficient  for  all  the  livestock  the  range 
will  carrj%  but  is  not  permanent,  and  the  animals  must, 
therefore,  be  removed  before  the  grazing  season  is  over. 
Still  other  areas  are  made  extremely  uncertain  for  live- 
stock grazing  purposes  by  the  absence  of  water  except  at 
rare  intervals  during  the  winter  when  the  presence  of 
snow  allows  their  temporary  use. 

In  the  main,  the  water  development  program  will 
provide  facilities  in  areas  where  there  now  is  insufficient 
water  or  where  water  is  not  yet  in  an  available  form. 
This  is  especially  true  on  semiarid  range  lands  where 
furnishing  water  for  livestock  may  be  the  major  capital 
investment,  equalling  or  exceeding  the  value  of  the 
livestock,  and  where  in  some  places  there  is  not  now  a 
single  range  livestock  watering  place  in  entire  individ- 
ual townships  of  36  sections  of  land.  The  investment 
in,  and  current  cost  of  operation  of,  water  facilities  in 
dry  areas  are  often  as  costly  as  furnishing  feed  for  live- 
stock in  those  areas  where  rigorous  climates  require 
winter  feeding.  ■ 

On  privately  owned  range  lands  of  the  West,  estab-  " 
lishment  of  livestock  watering  places  has  been  a 
progressive  development  over  the  years,  although 
many  ranches  have  endeavored  to  get  along  with  a 
bare  minimum.  In  recent  years  many  developments 
have  been  constructed  under  the  various  aids  and 
services  of  the  Federal  Government.  The  problem  is 
complicated  by  small  holdings  and  the  necessity  of 
each  individual  having  sufficient  watering  places  on 
all  parts  of  the  range  for  a  relatively  small  herd. 

The  water  development  needs  have  been  estimated 
under  three  classifications :  springs,  reservoirs  and 
wells. 

Springs. — Probably  springs  have  been  more  widely 
developed  than  other  types  of  water  in  the  West.  De- 
velopments may  involve  only  the  simple  task  of  fenc- 
ing and  impounding  the  source  of  a  spring  and  in- 
stalling a  wooden  trough  made  from  local  materials, 
or  it  may  mean  construction  of  a  storage  reservoir 
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and  a  pipe  line  of  considerable  length  to  the  point  of 
use.  It  is  estimated  that  about  27,000  springs  justify 
development  on  Federal  lands  in  the  West.  Some- 
what over  3,500  in  the  South  and  about  1,800  in  the 
Northeast  are  suggested  for  development  on  Federal 
lands.  On  private  lands  about  110,000  springs  justify 
development  in  the  West,  10,000  in  the  South,  and 
1,000  in  the  Northeast  . 

Reservoirs. — Construction  of  reservoirs  for  livestock 
watering  purposes  may  involve  only  placing  earthen 
dams  across  small  stream  beds  of  intermittent  flow  or 
the  gouging  out  of  small  depressions  with  drainage 
carried  into  them.  Frequently,  however,  it  is  neces- 
sary to  impound  larger  bodies  of  water  such  as  may 
be  caught  in  the  rapid  run-off  characteristic  of  many 
intermittent  stream  courses  in  arid  sections  of  the  West 
that  drain  many  thousands  of  acres  of  land.  In  rare 
instances  concrete  structures  which  require  special 
technical  engineering  skill  for  their  construction  may 
be  necessary. 

Keservoirs  frequently  require  protection  against 
siltation.  This  sometimes  can  be  provided  by  fencing 
critical  areas  above  the  reservoirs  to  control  grazing  and 
to  permit  the  growth  of  a  ^jrotecting  vegetative  cover. 
It  is  estimated  that  nearly  59,000  reservoirs  will  be  re- 
quired on  western  Federal  ranges,  many  of  rather 
lai'ge  size  on  semi-arid  lands.  In  the  South  and  North- 
east 380  reservoirs  are  estimated  to  be  needed.  Ap- 
proximately 200,000  reservoirs  will  be  needed  on  west- 
ern private.  State  and  county  lands. 

Wells. — It  is  estimated  that  12,000  wells  are  needed 
on  western  Federal  range  lands.  Most  of  these  will 
be  relatively  deep,  requiring  drilling  and  rather  ex- 
pensive pumping  equipment.  The  500  or  so  required 
for  the  South  and  the  700  for  the  Northeast  will  be 
much  shallower.  In  certain  sandy  areas  of  the  Coastal 
Plain,  water  may  be  obtained  by  simply  driving  a  sand 
point  a  few  feet  into  the  ground  and  installing  rela- 
tivelj'  inexpensive  pumps.  The  need  for  wells  on  the 
more  extensive  private,  State,  and  county  lands  total 
5,000  for  the  South  and  500  for  the  Northeast. 

Noxious  Plant  Control 

The  presence  on  range  lands  of  nonpalatable  vege- 
tation, often  poisonous,  and  by  woody  plants  having 
low  food  value,  is  a  serious  problem.  Once  these  un- 
economic species  become  dominant  they  may  continue 
so  for  many  years  unless  artificially  removed.  Con- 
sideration of  public  interests,  especially  maintenance 
of  optimum  productivity  of  land  make  the  reduction 
of  the  stand  of  undesirable  plants  an  important  and 
meritorious  activity. 

Poisonous  plants  take  a  heavy  toll  annually  in  death 
of  animals  and  in  their  inadequate  development,  poor 


condition,  and  lowered  sale  values.  They  often  force 
limited  use  or  special  management  of  otherwise  valu- 
able range.  These  constant  losses  hold  back  full  re- 
turns from  the  industry. 

A  successful  program  has  been  under  way  for  con- 
trol of  larkspur  on  limited  areas  of  western  ranges 
for  a  number  of  years,  and  control  measures  have  been 
instituted  in  a  more  limited  manner  with  several  other 
poisonous  plants.  There  are  numerous  poisonous 
plants,  however,  which  are  equally  as  important  as 
larkspur  and  for  which  control  measures  are  urgent. 
Few,  if  any,  control  programs  should  attempt  eradica- 
tion. The  extensive  character  of  the  stands  is  ordi- 
narily too  great  to  make  eradication  possible.  The 
problem  is  primarily  one  of  reducing  the  stand  or 
eliminating  the  plant  in  critical  areas,  such  as  along 
driveways,  about  corrals,  and  other  concentration 
points.  Some  plants,  however,  will  require  more  wide- 
spread action  and  treatment  on  critical  areas  as  rapidly 
as  proven  methods  of  control  at  reasonable  cost  are 
develoijed. 

Another  group  of  plants  justifying  attention  are 
those  low  value,  seldom  grazed  species  whose  place 
maj'  well  be  taken  by  palatable  and  nutritious  vege- 
tation. In  most  range  areas  the  vegetative  cover  is 
limited  by  moisture.  Each  weed  plant  takes  the  mois- 
ture that  a  better  plant  might  use  in  the  production  of 
desirable  forage.  Some  shrubby  species  have  become 
so  dense  that  they  greatly  hinder  the  movement  of 
animals  and  the  effective  harvesting  of  the  forage 
growing  on  range  lands.  Some  annual  weeds  which 
grow  on  depleted  range  serve  as  hosts  to  leaf  hoppers 
which  carry  the  disease,  "curly  top,"  to  irrigated  crops 
on  adjacent  cultivated  lands. 

Control  measures  vary  widely,  depending  upon  the 
plant  concerned,  conditions  of  soil,  other  vegetation, 
and  other  local  factors.  Suitable  control  measures  are 
not  available  for  all  pests.  The  removal  of  dense  sage- 
brush by  well  controlled  burning  on  lands  where  there 
is  sufficient  perennial  grass  to  carry  the  fire  in  periods 
of  low  hazard  and  to  take  the  place  of  the  sagebrush, 
can  improve  the  usability  and  capacity  of  ranges.  Tlie 
seeding  of  desirable  forage  plants  on  ranges  from  which 
noxious  plants  have  been  removed  may  be  necessary  in 
order  to  assure  adequate  protection  to  the  soil  and  the 
full  values  from  the  cost  of  the  control  measures. 

Driveways  and  Trails 

Easy  movement  of  livestock,  whether  on  a  range  area 
itself,  between  ranch  and  range,  between  ranges  used 
seasonally,  or  for  reaching  shipping  points  in  sending 
livestock  to  market  is  vital  to  the  success  both  of  ad- 
ministration of  range  lands  and  of  the  livestock  busi- 
ness. The  very  extent  of  range  land  indicates  the  vast 
need  for  truck  trails  to  open  up  grazing  areas  and  for 
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driveways  which  are  the  ways  for  livestock  moving  on 
foot. 

In  the  West  few  livestock  graze  on  the  same  range 
area  throughout  the  year.  Tills  is  especially  true  from 
the  Rocky  Mountains  westward.  Certain  low  elevation 
ranges  are  used  in  winter  or  the  livestock  are  kept  at 
the  winter  ranch  and  fed.  Most  of  these  livestock  are 
then  moved  into  the  foothills  for  spring  grazing  and 
many  move  on  into  mountains  for  the  summer.  In  the 
fall  as  snow  threatens,  the  livestock  move  back  down 
on  to  fall  ranges  or  to  the  deserts  and  ranches.  Some 
of  these  movements,  such  as  in  Arizona,  Utah,  and  Ne- 
vada, cover  several  hundred  miles  between  summer  and 
winter  ranges. 

Movement  of  livestock  along  roads  and  highways  not 
only  seriously  impedes  traffic  but  endangers  the  lives  of 
the  animals  and  more  particularly  the  traveling  public. 
Accordingly  a  whole  system  of  driveways  and  livestock 
trails  has  been  established  to  facilitate  movement  of  the 
animals  with  minimum  interference  to  other  interests 
along  the  way.  Such  trails  must  be  protected  from  pi'o- 
miscuous  grazing,  and  nuist  have  as  much  forage  as  is 
possible  to  produce  and  water  to  serve  the  livestock  as 
they  move.  Whenever  it  can  be  arranged,  especially 
on  driveways  used  for  the  movement  of  young  lambs 
in  the  spring  and  later  to  market,  it  is  well  to  have 
special  reserved  areas  of  forage  for  the  animals.  Where 
such  driveways  pass  through  dense  timber  or  brush  it 
is  necessary  to  open  them  up  in  oi'der  to  avoid  injury 
or  loss  of  animals. 

Truck  trails  serve  not  only  for  occasional  transpor- 
tation of  livestock  but  for  the  movement  of  supplies, 
equipment,  and  men,  for  ready  access  to  fires,  and  sim- 
ilar uses.  Such  trails  are  not  designed  to  duplicate 
county  or  State  roads,  but  rather  to  supplement  them 
in  facilitating  handling  of  livestock  and  administration 
of  public  areas. 

Much  of  the  range  country  is  hilly  and  mountainous. 
On  the  higher  and  more  rugged  areas,  especially  those 
which  have  important  watershed  values,  the  manage- 
ment of  livestock  for  uniform  use  of  the  forage  without 
endangering  other  land  resources  presents  a  real  prob- 
lem. Trails  to  and  from  water  and  to  otherwise  in- 
accessible portions  of  the  range  greatly  aid  in  better  use. 
Often  springs  and  other  livestock  watering  places  are 
located  in  very  rough,  deep  canyons,  and  travel  by  cattle 
to  and  from  them  is  difficult.  When  cattle  are  forced 
to  travel  rough  and  steep  trails  they  naturally  overuse 
areas  that  are  close  to  water.  In  times  of  drought  when 
forage  is  short  and  cattle  are  in  a  weakened  condition, 
rough  trails  are  a  hazard  to  livestock;  good  trails  on 
the  other  hand,  may  prevent  loss.  Travel  on  good  trails 
requires  less  expenditure  of  animal  energy,  and  cattle 
can,  therefore,  travel  to  outlying  range  areas  without 
impairing  production. 


The  estimated  total  of  additional  driveways  and  trails 
needed  on  Federal  lands  of  the  West  is  33,000  miles,  of 
which  18,000  are  truck  trails.  In  the  eastern  portions 
of  the  country  approximately  1,300  miles  of  such  drive- 
ways and  trails  are  estimated  to  be  needed.  On  private, 
State,  and  county  lands  of  the  West  approximately 
2,000  miles  of  trails  are  estimated  as  desirable. 

Miscellaneous  Range  Improvements 

Bridges  are  an  important  requisite  to  facilitate  the 
movement  of  livestock  into  many  important  grazing 
areas.  These  may  be  of  simple  stringer  design  and 
of  log  construction  suitable  for  use  by  livestock  and 
vehicles  or  they  may  be  of  cable-suspension  type  suit- 
able only  for  livestock  use.  Some  2,000  bridges  are  in- 
cluded in  estimates  for  miscellaneous  improvements. 
Other  miscellaneous  improvements  include  cabins,  cor- 
rals, dipping  vats,  branding  chutes,  salt  troughs,  fly 
shelters,  and  many  other  facilities  which  serve  the  live- 
stock industry  directly  in  better  management  and  in 
more  economical  operation.  Some  of  these  facilities, 
such  as  cabins  and  corrals,  often  serve  to  advantage  also 
for  trappers,  hunters,  and  other  recreationists  who  fre- 
quently spend  a  portion  of  the  year  in  range  areas. 

Buildings  for  Administration 

Administration  of  Federal  range  lands  requires  the 
construction  of  offices  and  homes  for  field  administrative 
officers  and  of  facilitating  buildings,  such  as  garages 
and  store  houses.  It  is  desirable  that  these  men  live 
close  to  the  range  and  at  locations  accessible  to  the 
public. 

Additional  Activities 

In  so  large  a  program  there  ai'e  many  activities  of  a 
miscellaneous  nature.  Present  range  programs  include 
construction  or  activity  items  which  form  a  guide  as  to 
the  natuie  of  the  miscellaneous  works  here  contem- 
plated.    Some  of  these  activities  include : 

1.  Inspect  pest  control  (e.  g..  Mormon  crickets) ; 

2.  Establishment  of  demonstration  areas  for  range 
management ; 

3.  General  clean-up^ — disposal  of  old  dump  ground 
accumulation ; 

4.  Boundary  posting; 

5.  Posting  of  signs,  markers,  and  monuments; 

6.  Preservation  of  relics  of  historic  and  prehistoric 
times ; 

7.  Production  of  shade  and  shelter  for  livestock ; 

8.  Placing  of  airplane  markers  and  development  of 
landing  areas. 

Land  Use  and  Ownership  Adjustment 

The  Federal  Government  in  recent  years  has  recog- 
nized the  unsuitability  of  most  of  the  remaining  public 
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domain  for  disposal  under  the  homestead  laws,  and  has 
placed  it  under  Federal  administration.  Full  coordi- 
nation of  privately  owned  ranches  with  this  and  other 
Federally  administered  range  land,  and  the  more  ade- 
quate development  of  the  public  and  dependent  private 
lands  will  go  a  long  way  in  making  many  of  these  de- 
pendent ranches  socially  and  economically  sound.  Even 
then,  there  will  be  many  small  outfits  which  will  still 
have  difficulty  attaining  a  satisfactory  living  standard. 

Federal  Purchase  of  Range  Lands 

During  recent  years  the  Federal  Government  has 
undertaken  to  overcome  some  of  the  more  critical  sub- 
marginal  farming  situations  by  means  of  purchasuig 
inferior  farming  land  and  converting  it  to  more  eco- 
nomic uses.'  To  date  approximately  6  million  acres  of 
such  land  has  been  purchased  in  the  range  territory  of 
the  AVest.  The  object  of  the  purchases  in  the  range 
areas  has  been  to  balance  the  land  resource  with  the 
population  dependent  upon  it  for  support,  thus  permit- 
ting a  shift  from  precarious  and  frequently  disastrous 
cash-grain  farming  to  a  combination  of  forage  crop  and 
range  livestock  production.  Emphasis  has  been  placed 
upon  the  maintenance  of  the  most  efficient  size  of  oper- 
ating units  for  the  t}'pe  of  agriculture  best  suited  to  a 
semiarid  climate. 

Substantial  public  purchases  still  are  necessary  to 
stabilize  the  economy  of  grazing  areas,  particularly  in 
the  Great  Plains.  Consideration  of  the  amount  of  range 
land  which  may  need  to  come  under  public  ownership 
turns  primarily  on  the  question  of  how  adequately  the 
public  interest  will  be  safeguarded  under  private  owner- 
ship and  management  of  lands  of  low  productivity. 
Millions  of  acres  of  range  lands  are  seriously  eroding 
and  damaging  other  lands,  and  are  j'et  of  such  low 
productive  capacity  that  they  approach  submarginality 
for  continued  private  ownership  for  grazing  j^urposes. 
It  may  be  best  for  the  public  to  take  over  such  land  into 
its  own  ownership,  not  for  the  purpose  simply  of  aug- 
menting its  range  holdings  but  to  guard  land  resources 
and  other  values.  Extensive  public  relief  efforts  and 
subsidies  in  the  form  of  soil  conservation  activities 
have  undoubtedly  aided  in  at  least  temporarily  relieving 
the  situation.  If  public  agencies  are  to  expend  an 
amount  several  times  the  productive  value  of  the  land 
under  any  economic  scheme  of  private  ownership  in 
order  to  assure  protection  of  public  interests,  there 
arises  the  question  whether  the  public  should  not  spend 
a  small  additional  amount  and  obtain  absolute  control. 
Public  ownership  would  not  in  any  event  preclude  reg- 
ulated grazing  use  of  the  land  bv  owners  of  livestock 


'  This  progiani.  now  administered  by  the  Soil  Conser\  ation  Service, 
was  initiated  with  emergency  funds  In  1934  and  1935  and  later  carried 
on  under  authority  of  the  Bankhead-Jones  Farm  Tenant  Act  of  1937. 


unless  the  land  is  dedicated  to  some  special  use,  as  a 
municipal  watershed. 

Range  Surveys  and  Plans 

Planning  has  come  to  be  recognized  as  a  necessary 
part  of  the  whole  national  program  of  conservation  and 
development.  Planning  for  range  land  use  in  its  rela- 
tion to  conservation  and  development  of  the  resource 
is  just  as  essential  as  for  any  other  resource  or  develop- 
mental effort.  Facts  and  their  effective  interpretation 
are  basic  to  effective  planning.  Surveys  and  investiga- 
tions furnish  the  facts. 

Probably  less  is  known  about  range  lands  and  their 
possibilities  than  any  other  major  national  resource. 
Only  a  small  part  of  the  total  range  area  has  been  sur- 
veyed adequately.  Moreover,  resurveys  will  be  needed 
from  time  to  time  as  the  character  and  amount  of  for- 
age on  the  range  changes,  as  the  dependent  ranch  busi- 
ness is  modified  as  a  result  of  changing  economic  or 
other  conditions,  and  as  other  uses  and  services  of  the 
land  change  in  importance. 

In  general,  surveys  made  for  the  development  of  plans 
for  administration  and  management  of  range  lands  aim 
to  provide  adequate  information  on  the  land  form,  the 
vegetation  and  its  relative  condition  and  value,  and 
soil  and  erosion  conditions;  to  obtain  an  understanding 
of  present  use  of  the  area  by  domestic  livestock,  and  by 
wildlife,  both  desirable  game  and  destructive  animals, 
and  of  facilities  usable  for  livestock  production  and 
other  culture;  and,  finally,  to  consider  needs  for  adjust- 
ments in  use,  coordination  with  other  uses  and  services 
of  the  land,  and  desirable  developments.  In  addition, 
range  surveys  on  public  lands  acquire  information  re- 
garding related  ranch  properties  and  their  productive 
character  in  order  best  to  coordinate  the  use  of  the 
public  range  lands  with  the  dependent  private  range 
and  other  agricultural  production.  Special  surveys  are 
often  needed  to  define  specific  problems  and  deteimme 
sound  solutions. 

Since  a  great  part  of  the  data  collected  by  and  inter- 
preted in  range  surveys  and  plans  are  shown  in  graphic 
form  reasonably  accurate  base  maps  are  necessary.  The 
lack  of  satisfactory  base  maps  has  been  one  feature 
that  has  greatlj'  retarded  effective  range  surveys.  The 
recent  developments  and  expansion  of  aerial  photog- 
raphy has  facilitated  the  preparation  of  satisfactory 
base  maps  and  the  handling  of  field  work. 

A  completed  plan  of  range  management  for  an  area 
should  show  what  the  range  resource  is,  its  physical 
condition,  its  relation  to  other  resources,  and  how  it 
may  be  best  utilized,  developed,  and  improved  in  the 
interests  of  individual  and  community  welfare. 

Range  surveys  were  first  developed  on  Federal  lands 
and  the  plans  prepared  from  them  were  primarily  for 
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the  use  of  Federal  administrators  in  the  management 
of  lands  inirler  tlicir  jurisdiction.  Often,  there  was  no 
plan  for  the  private  land  holdings  within  the  operating 
unit,  nor  was  the  use  of  these  lands  always  given  ade- 
quate consideration  in  the  plans  for  Federal  lands.  The 
operator,  quite  naturally  has  always  considered  his 
home  ranch  where  his  livestock  is  kept  mucli  of  the 
time,  as  the  most  important  part  of  his  ranching  unit. 
Plans  which  omitted  consideration  of  these  important 
privately  owned  lands  were  often  neither  understood 
by  the  operator  nor  effective  in  arousing  his  interest 
and  support  for  the  objectives  the  Federal  plans  were 
attempting  to  accomplish. 

More  recentlj'  there  have  been  far-reaching  efforts 
hy  the  Soil  Conservation  Service  to  develop  plans  cen- 
teriny  around  the  operation  of  each  individual  ranching 
unit.  Such  plans  are  developed  step  by  step  with  the 
ranch  o^yner  in  accordance  with  the  peculiaritiesc  of  his 
individual  operation  and  the  physical  needs  of  his  land. 
Wliere  public  lands  are  involved  in  the  ranching  unit, 
the  "ranch  plan"  is  properly  related  to  the  use  of  such 
public  areas.  This  approach  has  resulted  in  a  far  better 
appreciation  by  the  range  operator  of  the  objectives  of 
range  conservation  planning  and  an  understanding  of 
the  specific  practices  and  methods  which  he  must  adopt 
to  attain  them. 

The  development  of  technically  sound  plans  for  con- 
struction of  costly  facilities  requires  specific  surveys. 
Such  specific  surveys  and  plans  ordinarily  are  con- 
sidered as  a  part  of  a  project  and  therefore  are  not 
estimated  as  to  quantity  in  this  report. 

In  connection  with  surveys  of  grazing  land  in  Fed- 
eral ownership,  it  is  estimated  that  it  will  be  necessar}' 
to  cover  approximately  300  million  acres.  This  includes 
not  onl}'  the  Federal  land  but  certain  essential  inter- 
mingled or  otherwise  dej^endent  lands  owned  by  the 
States,  counties,  or  individuals.  In  the  South  it  is  esti- 
mated that  nearly  12  million  acres  of  range  land  shovdd 
be  covered  by  range  surveys  for  plans  on  Federal  lands, 
although  this  area  includes  a  considerable  amount  of 
intermingled  privately  owned  range  land  wliose  use  is 
tied  up  with  the  effective  administration  and  manage- 
ment of  the  Federal  lands.  In  the  Northeast  it  is  esti- 
mated that  somewhat  over  a  million  and  a  half  acres 
of  Federal  and  other  closely  integrated  lands  will  have 
to  be  surveyed. 

In  the  West  roughly  400  million  acres  of  State,  coun- 
ty, and  privatelj'  owned  land  not  included  in  the  above 
will  need  to  be  surveyed.  In  the  South  roughly  200 
million  acres  and  in  the  Northeast  approximately  40 
million  acres  of  privately  owned  land  will  need  to  be 
surveyed  if  adequate  plans  are  to  be  developed  for 
their  effective  conservation  and  development. 


Social  and  Economic  Security 

The  picture  of  needs  relating  to  range  lands  would 
not  be  complete  without  consideration  of  the  necessity 
for  overcoming  the  human  wastage  of  the  past  from 
unwise  settlement  or  oversettlement  in  range  areas, 
from  ill-advised  efforts  at  range  use,  and  from  lack  of 
the  knowledge,  facilities,  and  means  of  control  which 
make  it  possible  to  use  range  to  best  advantage.  The 
greater  the  sound  development  of  the  range  resource 
and  facilities  for  its  use,  the  more  assurance  we  will  have 
for  high  standards  of  living,  for  stable  communities 
and  general  social  and  economic  well-being  in  the  range 
area,  and  for  reasonable  prices  of  livestock  products 
to  the  ultimate  consumer. 

In  those  localities  where  oversettlement  has  occurred, 
there  will  be  need  for  furnishing  relief  employment 
from  time  to  time  to  families  who  do  not  have  suffi- 
cient opportunity  to  obtain  the  living  standard  which 
has  come  to  be  recognized  as  desirable  in  this  country. 
Resettlement  programs  may  relieve  part  of  this  pres- 
sure. Improved  range  conditions  and  greater  oppor- 
tunities for  moi'e  profitable  livestock  production  will 
in  turn  offer  greater  opportunities  for  the  small  live- 
stock owner  to  use  his  time  in  his  own  operation,  and 
for  employment  of  additional  local  men  in  the  opera- 
tion of  larger  outfits.  Such  employment  needs  have 
been  critical  in  recent  years  in  the  Ozarks  and  in  many 
other  parts  of  the  South.  Similar  conditions  of  inade- 
quate employment  opportunities  in  the  West  are  not 
so  numerous;  still,  there  are  enough  localities  where 
such  conditions  have  prevailed  that  public  interest 
points  the  way  to  large-scale  Federal  action.  Special 
mention  should  be  made  of  the  advantage  to  the  Indian 
of  livestock  ownership  and  work  as  a  means  of  liveli- 
hood and  development  of  citizenship. 

The  private  owner,  as  well  as  the  public,  has  respon- 
sibilities for  correcting  unsound  conditions.  The  owner 
operating  on  submarginal  lands  or  on  a  unit  that  is 
economically  unsound  should  recognize  either  the  neces- 
sity for  adjustments  which  will  overcome  unprofitable 
operations  or  for  the  abandonment  of  the  endeavor  to 
make  a  home  under  such  adverse  conditions.  Those 
who  remain  must  recognize  that  management  principles 
which  will  rehabilitate  depleted  ranges  and  assure  most 
effective  use  of  the  forage  and  reasonable  returns  from 
the  livestock,  need  to  be  used.  Inflationary  land  values 
must  be  written  off,  the  range  resources  maintained, 
and  a  concept  of  good  husbandry  achieved  to  protect 
and  encourage  credit. 

Hopes  for  quick  profits,  rather  than  conservative  use 
Avith  a  permanent  high  standard  of  living,  too  often 
have  been  the  incentive  for  stockmen  and  their  financial 
backers  in  the  development  and  use  of  the  range  re- 
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source.  That  use  on  a  sustatined-yield  basis  as  the  only 
approach  to  economic  and  social  security  for  the  range 
countrj',  has  received  too  little  recognition.  Sustained 
use  of  the  range  resource  means  more  than  conservation 
of  the  range.  It  includes  a  permanent  stabilized  sys- 
tem of  integrated  crop  agriculture  as  well.  Under  such 
a  sj-stem  the  recurring  effect  of  drought  years  can  be 
largelj-  avoided.  The  light  demand  which  is  made  on' 
the  grass  and  supplemental  feeds  during  good  years 


will  build  up  reserves  of  forage,  increase  vigor  of  range 
forage  plants,  improve  the  soil,  and  allow  an  accumula- 
tion of  harvested  feed  necessary  to  prevent  excessive 
forced  shipment  of  breeding  stock  during  drought 
\-ears.  Although  income  may  be  less  in  the  good  years 
the  net  profit  over  the  years  will  be  far  greater. 

Both  the  public  and  private  effort  necessary  to  bring 
the  range  into  full  productive  capacity  will  be  large, 
but  such  eflorts  will  result  in  substantial  social  benefits. 


4.  COSTS  AND 


BENEFITS  OF  PUBLIC  WORKS  ON  RANGE 
LANDS 


Range  land,  whether  in  public  or  private  ownership, 
is  a  basic  resource.  As  such  it  should  be  treated  and 
developed  in  such  a  way  as  to  contribute  maximum 
benefits  to  the  Nation.  The  public  now  owns  360  million 
acres  of  range  land.  Contributions  of  tangible  and 
intangible  public  benefits  by  the  610  million  acres  of 
privately  owned  lands  imply  public  obligation  to  pay 
in  part  the  cost  of  activities  designed  to  improve  these 
lands  and  use  them  to  the  fullest  extent  consistent  with 
the  perpetuation  of  good  conditions  for  forage  produc- 
tion, for  watershed  protection,  for  wildlife  production, 
and  for  recreation. 

Some  portion  of  the  Nation's  range  lies  in  nearly 
every  State.  Conditions  vary  widely ;  consequently  the 
intensity  and  specific  type  of  treatment  needed  will 
depend  upon  the  local  factors  within  the  three  broad 
regions — the  West,  the  South,  and  the  Northeast. 

Costs 

The  costs  of  conservation  and  development  of  range 
land  in  Federal  ownership  will  be  far  larger  in  the  West 
than  in  other  regions.  Primarily  this  is  due  to  a  much 
larger  acreage  of  public  land  in  the  West  and  a  lack  of 
development  on  this  land.  The  major  items  of  cost 
cover  such  necessary  conservation  activities  as  range 
improvements,  soil  and  moisture  conservation  struc- 
tures, revegetation  or  seeding,  and  other  measures,  all 
designed  to  increase  the  contributions  of  these  lands 
to  the  Nation  as  a  whole. 

Costs  per  acre  of  public  works  on  range  lands  are 
rather  low.  For  works  of  the  scope  considered  in  this 
statement,  the  costs  should  average  between  one  and 
two  dollars  per  acre.  This  cost  is  in  keeping  with  the 
relatively  limited  value  of  range  land  and  the  require- 
ment of  many  acres  per  unit  of  livestock.  Frequently 
the  costs  may  be  spread  over  a  much  larger  area  than 
that  of  the  land  actually  ti'eated,  because  of  such  off- 
site  benefits  as  flood  control  or  reduction  of  reservoir 
siltation. 

Benefits 

The  main  benefit  to  be  derived  from  the  suggested 
pi'ogram  is  the  attainment,  at  least  in  major  propor- 
tions, of  the  broad  objective,  previously  stated,  to  re- 
habilitate, develop,  maintain,  and  manage  the  range  re- 
sources of  the  Nation  in  such  a  manner  that  man  may 
derive  from  the  land  maximum  employment,  benefit, 
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and  satisfaction  consistent  with  the  permanent  mainte- 
nance of  land  resources.  In  view  of  the  great  extent  of 
range  lands  and  their  part  in  furnishing  essential  needs 
of  the  Nation  and  a  living  to  the  population  dependent 
upon  their  conservation  and  use,  the  benefits  to  be  ex- 
pected from  a  public  works  ^jrogram  are  of  very  great 
importance. 

Not  only  should  a  program  assist  in  attaining  the 
broad  objective,  but  it  also  should  aid  in  attaining  the 
major  aspects  of  practically  all  the  specific  objectives 
outlined  in  part  II. 

If,  as  it  seems  reasonable  to  anticipate,  we  can  stop 
soil  and  forage  depletion  and  replace  it  with  soil  build- 
ing and  forage  improvement,  the  enormous  wastage  of 
the  land,  undermining  of  the  livestock  industry,  and  de- 
struction of  the  wildlife  j^opulation  will  be  stopped,  and 
the  large  losses  from  floods  resulting  specifically  from 
I  depletion  of  the  soil  and  its  protecting  cover  on  range 
lands  will  be  checked. 

If,  in  addition  to  starting  the  soil  building  and  forage 
improvement  processes,  range  lands  can  be  made  to 
produce  their  maximum  of  forage  or  other  suitable 
plant  cover,  all  uses  and  services  to  which  the  land  may 
be  put  will  be  vastly  benefited.  Then,  by  using  the  im- 
proved range  for  optimum  livestock  production,  the 
gross  return  to  the  livestock  industry  may  be  increased 
substantially  through  larger  net  production  per  animal 
and  a  higher  quality  of  meat,  wool,  mohair,  and  other 
animal  products.  This  larger  production  will  be  needed 
to  take  care  of  increasedTTemands  from  increased  popu- 
lation and  will  tend  to  keep  prices  to  the  consumer  on  a 
reasonable  basis.  Of  even  more  importance  will  be  the 
ability  of  the  range  area  better  to  meet  the  impact  of 
exceptional  demand  on  range  resources  such  as  those 
which  arose  during  World  War  I  and  which  are  again 
upon  us. 

The  production  of  a  full  quota  of  forage  upon  range 
land  should  largely  eliminate  the  extreme  risks  and 
hazards  which  have  made  the  livestock  industry  so 
siDeculative.  Greater  forage  reserves  can  be  built  up  to 
meet  the  shocks  of  drought  and  other  natural  catastro- 
phes. Improved  coordination  should  be  possible  with 
other  agricultural  production  in  the  range  territories 
and  related  farm  pioduction  in  the  Corn  Belt  and  other 
feeding  areas  of  the  Nation.  Thus,  more  efficient  and 
more  profitable  operations  are  established.  The  net 
profit  to  the  individual  producer  should  increase  and 
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in  most  instances  the  operator  should  be  running  in 
the  black  rather  than  in  the  red.  Credit  should  be 
strfengthened  and  financial  failures  are  less  likely  to 
occur.  The  industry  should  be  better  able  to  pay  ecjui- 
table  local,  State,  and  Federal  taxes.  The  social  and 
economic  fabric  of  dependent  communities  and  even  of 
■whole  regions  should  be  strengthened. 

Using  the  range  in  such  a  manner  as  to  provide  the 
optimum  production  of  forage  and  of  livestock  and  live- 
stock products  will  not  only  benefit  the  private  owner  of 
land  and  livestock  but  will  provide  greater  direct  returns 
to  the  Nation  from  use  of  public  lands  by  privately 
owned  livestock.  On  most  of  the  360  million  acres 
of  jjublic  range  a  nominal  charge  is  made  stockmen 
for  the  use  of  the  forage;  also  income  is  derived  from 
the  occupation  of  these  lands  for  other  special  pur- 
poses. At  the  present  time  the  annual  income  to  the 
Federal  and  State  Governments  from  fees  and  leases 
on  range  lands  is  approximately  $5,000,000.  With  in- 
creases in  productive  capacity  and  facilities  for  more 
efficient  utilization,  greater  income  to  the  public  may 
be  expected.  In  some  areas  increased  income  alone 
should  be  sufficient  to  liquidate  the  expenditures. 

An  increase  in  plant  cover  on  range  land  would  not 
only  check  soil  erosion,  but  through  the  development 
of  a  greater  quantity  of  humus  and  root  passages  in 
the  soil,  would  facilitate  penetration  of  water  to  un- 
derground supplies  rather  than  permitting  it  to  run 
off  in  unusable  condition  or  in  damaging  floods.  Thus, 
3vateii_delivery  to  the  several  billion  dollar  irrigation 
enterprise  of  the  "West,  and  to  hydroelectric  power 
plants,  municipalities,  and  other  users  would  bejbetter 
stabilized  and  in  greater  usable  quantity,  with  less  sur- 
face storage  and  therefore  less  expenditures  needed  for 
expensive  reservoirs.  The  reduction  in  silting  of  irri- 
gation, power,  and  livestock  watering  reservoirs  would 
greatly  lengthen  their  period  of  productive  life  and 
avoid  the  ultimate  necessity  of  expensive  periodical 
removal  of  unwanted  silt.  Even  distant  navigable 
channels  would  hjive  less  silt  to  be  dredgetl. 

Since  range  lands  furnish  the  environmental  condi- 
tions in  whole  or  in  part  for  most  kinds  of  game,  fur 
bearers,  and  other  wildlife,  improvement  in  the  en- 
vironmental factors  necessary  for  wildlife  mainte- 
nance from  better  range  conditions,  would  aid  wild- 
life conservation.  At  present  there  are  some  serious 
conflicts  between  big  game  and  domestic  livestock  and 
in  certain  localities  game  animals  alone  are  so  numer- 
ous that  they  are  undermining  the  resource  on  which 
they  dep>end  for  existence.  On  the  other  hand  there 
are  many  range  areas  which  can  support  greater  wild- 
life populations  without  endangering  the  forage  re- 
source or  other  uses  or  services  of  the  land.  Many  of 
the   facilities   consti'ucted    for   better   protection    and 


utilization  of  range  land  bj'  domestic  livestock  and 
improvement  through  revegetation,  would  aid  in  sta- 
bilization and  better  utilization  of  wildlife.  Hunters 
are  far  better  satisfied  with  fat  game  animals  than 
thin,  poorlj-  developed  ones.  Animal  diseases  due  to 
malnutrition  would  be  reduced  or  stopped. 

Benefits  to  recreation  from  a  program  of  activities 
in  range  conservation  and  development  are  purely  sub- 
sidiary, but  nonetheless  important.  "Wliei-e  nature  dis- 
tributed the  water,  sculptured  the  surface  of  the  land, 
and  provided  plant  growth  to  beautify  the  landscape, 
some  localities  were  favored  more  than  others.  The 
presence  or  absence  of  water,  for  example,  in  a  given 
locality'  may  mean  the  difference  between  a  desirable 
environment  for  all  forms  of  life  and  one  that  is  un- 
tenable. The  water  backed  up  by  Boulder  Dam  creates 
an  attractive  lake  and  affords  enjoyment  to  thousands 
of  persons  annually  in  an  environment  that  was  for- 
merly severe  and  unattractive.  In  like  manner  but  on 
a  smaller  scale  the  thousands  of  small  reservoirs  that 
comprise  a  part  of  this  program  of  range  conserva- 
tion will  improve  the  environment  for  wildlife  and  for 
men  and  afford  immeasurable  returns  in  human  satis- 
faction in  those  communities  now  without  such 
facilities. 

The  program  for  retiring  submarginal  farm  land  in 
the  West  has  great  value  in  the  localities  where  it 
has  been  applied  in  relieving  distressed  farm  families, 
in  stabilizing  the  operations  of  those  ranchers  who 
have  remained,  and  in  safeguarding  public  interests 
against  future  despoliation  of  the  range.  The  exten- 
sion of  the  program  would  make  possible  greater  con- 
solidation of  Federal  holdings  and  provide  additional 
opportunities  to  retire  from  cultivation  land  which, 
although  usually  unproductive  when  cropped,  some- 
times helps  to  glut  the  grain  markets  and  depress  grain 
prices  to  unprofitable  levels. 

Social  Gains 

Eange  grazing  is  a  frontier  type  of  occupation. 
Homes  are  far  apart  and  the  normal  social  benefits 
available  to  most  communities  are  often  lacking.  If, 
through  range  conservation,  it  is  possible  to  overcome 
the  many  financial  handicaps  affecting  the  industry, 
inadequate  facilities,  and  lack  of  adequate  forage,  the 
business  can  be  made  more  profitable  and  better  sta- 
bilized. Elimination  of  the  failures  of  the  past,  of  the 
unproductive  struggles  to  establish  homes,  and  of  the 
abandonment  of  schools  and  churches,  while  difficult 
to  measure  in  dollars  and  cents,  is  the  essence  of  pro- 
viding a  sound  social  structure. 

Large  ojiportunities  for  employment  would  be  in- 
volved in  a  program  for  range  conservation  and  devel- 
opment.   Of  first  importance  is  increased  employment 
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in  the  industry  itself.  Productive  livestock  outfits  turn- 
ing out  the  optimum  of  meat  and  other  animal  products 
carrj'  their  beneficial  influence  forward  into  financing, 
marketing,  transportation,  meat  packing,  the  wool  and 
mohair  trade,  and  a  great  variety  of  related  uses  and 
industries.  Indirectly  at  least,  many  millions  of  people 
are  affected  and  depend  upon  the  products  of  the  range 
for  their  welfare  and  prosperity. 

As  a  reservoir  of  direct  employment,  carrying  out 
the  proposed  activities  would  furnish  approximately 
300  million  man-days  of  direct  employment  at  usual 
rates  of  pay.  The  materials  used  would  furnish  a  large 
quantity  of  additional  indirect  employment.  During 
the  last  8  years,  well  over  a  hundred  CCC  camps  were 
profitably  employed  in  restoration  and  development 
work  ujjon  range  and  interrelated  lands.  Great  num- 
bers of  peoj)le  on  relief  also  have  been  employed  under 
various  emergency  programs,  and  a  smaller  number  of 
other  workers  have  been  furnished  more  or  less  regular 


employment.  The  work  still  to  be  done  is  many  times 
greater  than  the  total  accomplishments  to  date  and 
should  economic  conditions  again  create  unemployment 
in  quantity,  many  workers  could  be  absorbed  in  range 
conservation  work  of  urgent  need  and  high  priority. 
If  our  ranges  are  to  do  their  part  in  furnishing  stable 
employment,  in  aiding  in  times  of  economic  stress,  and 
in  maintammg  permanent,  prosperous  communities, 
they  must  be  restored,  developed,  and  managed  in  such 
a  way  that  a  sustained  yield  of  forage  is  supplied  for 
optimum  production.  Wliile  gains  will  be  particularly 
important  in  tlie  West  because  of  the  very  size  of  the 
program  for  that  part  of  the  country,  the  critical  living 
conditions  in  the  South  and  in  those  parts  of  the  North- 
east that  largely  fall  in  native  forage-producing  lands, 
is  so  great  that  the  gains  to  be  made  in  those  areas  in 
social  and  economic  betterment  from  a  public  works 
program  also  would  be  of  gi'eat  importance  locally 
within  those  regions. 


5.  EVALUATION  OF  PUBLIC  WORKS  ON  RANGE  LANDS 


In  programming  specific  projects  designed  to  aid 
materially  in  range  development  and  in  evaluating 
such  projects,  it  is  essential  that  certain  principles  be 
followed  if  imeconomic  pitfalls  are  to  be  avoided.  Per- 
sons actually  engaged  in  the  evaluation  process  will 
need  to  develop  a  list  of  general  principles  as  a  practical 
aid  in  carrying  on  this  work,  and  to  supplement  it  with 
further  considerations  of  an  administrative  character. 

Technical  Soundness 

Programs  and  projects  must  be  technically  sound 
and  proven  as  to  feasibility.  Proper  technical  pro- 
cedures in  certain  activities  and  sound  engineering  de- 
sign and  orderly  construction  in  others  must  be  based 
on  adequate  prior  data  which  have  been  checked  against 
needs  shown  by  management  information. 

In  the  purely  engineering  activities  procedures  have 
been  worked  out  and  tried  over  many  years.  Range 
fires  have  been  fought  for  a  hundred  years,  and  the 
newer  mechanized  methods  of  control  are  in  operation 
in  no  small  way.  Fencing  and  water-development 
work  is  old  and  tried.  Certain  innovations  to  western 
United  States  have  been  perfected  locall}^  by  ingenious 
settlers  and  put  to  the  test  by  Civilian  Conservation 
Corps  work. 

Where  native  and  introduced  plants  are  to  be  in- 
creased or  changed,  the  research  agencies  and  the  work 
of  enterprising  agencies  and  individuals  provide  the 
basis  of  operations.  In  soil  and  moisture  conservation 
efforts,  there  are  certain  standard  principles  which  now 
have  been  proven. 

Costs  and  Benefits 

The  following  basis  of  evaluation  is  suggested  as 
desirable : 

1.  Total  benefits  should  exceed  costs. 

2.  Benefits  should  be  considered  from  three  direct 
angles : 

a.  Benefits  to  ciipital  resources,  considering  the 

Nation  as  a  landlord  guarding  and  improv- 
ing his  domain.  That  domain  consists  of 
federally  owned  lands  and  State,  county, 
corporate,  and  private  lands  in  about  equal 
amounts ; 

b.  Benefits  through  more  orderly  grazing  opera- 

tions and  consequent  improved  production 
of  grazing  animals,  and  avoidance  of  loss 
and  waste  which  have  characterized  range 
operations  from  early  days ; 


c.  Social  benefits  which  come  from  relieving  un- 
emploj-ment  by  the  prosecution  of  projects 
and  from  better  and  more  lucrative  use  of  a 
tremendous  resource. 
3.  The  summation  of  benefits  may  include  nonmone- 
tary and  intangible  factors  affecting  the  welfare  of  the 
Nation — healing  of  signs  of  abuse  and  neglect,  orderly 
and  sustained  ];ind  management  which  makes  the  pub- 
lic aware  that  its  heritage  is  being  maintained. 

The  costs  of  the  proposed  program  could  hardly  be 
paid  back  in  cash  directly  to  the  Treasury.  Indirectly, 
however,  through  increased  national  returns  from  live- 
stock and  increased  values  and  services  from  the  land 
benefited,  a  reasonable  return  may  be  anticipated.  The  j 
costs  may  be  weighed  against  benefits  which  have  been  ) 
described  generally  in  a  preceding  section. 

Financing 

Certain  public  works  are  for  the  furtherance  of 
present  activities  on  public  or  private  land  according  to 
accepted  principles  of  goveriunental  responsibility. 
These  might  well  be  financed  in  whole  or  in  part  by  the 
public,  as  administrative  effectiveness  depends  upon 
them,  and  the  interested  administrative  agency  is  avail- 
able to  oversee  the  maintenance  of  the  improvements. 
Responsibility  for  maintenance  should  be  established 
upon  initiation  of  projects.  As  a  general  principle,  a 
party  whose  operating  expenses  are  reduced  by  a  project 
should  make  prior  agreement  to  maintain  it. 

The  ultimate  distribution  of  costs  of  activities  and 
possible  offsets  sliould  be  distinguished  from  the  origi- 
nal advance  of  funds.  A  part  of  the  expense  on  public 
lands  may  be  returnable  to  the  Treasury  in  fees  to  be 
collected  from  users  of  these  lands.  Where  other  lands 
are  affected  the  return  is  through  less  evident  channels, 
such  as  income  taxes  on  increased  earnings  of  range- 
men,  associated  businessmen,  and  farmers. 

In  periods  of  relatively  high  employment,  the  persons 
receiving  benefits  in  the  form  of  increased  income  or 
services  directly  traceable  to  public  works  ordinarily 
should  pay  the  cost  directly  or  through  local  govern- 
ment. The  Federal  Government  should  assume  the  costs 
when  benefits  are  so  widely  distributed  or  intangible 
that  they  contribute  to  unnamed  beneficiaries  or  to  an 
important  national  policy  or  function. 

In  periods  of  heavy  unemployment  or  in  depressed 
areas,  the  Federal  Government  may  properly  assume 
such  additional  portions  of  the  cost  as  may  reasonably 
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be  assigned  to  the  relief  of  uneiiiployinent  and  the  stim- 
ulation of  the  economic  system. 

There  are  two  problems  involved :  financing  the  ac- 
complishment of  activities  and  projects,  and  paying  for 
the  maintenance  of  them.  Various  agencies,  organiza- 
tions, and  individuals  will  assist  in  financing  construc- 
tion. Fire  associations  and  land-managing  agencies 
cooperate  in  planning,  building,  using,  and  maintaining 
fire-control  facilities.  States  and  counties  assist  in  con- 
struction of  truck  trails  and  bridges,  and  often  will  take 
over  maintenance.  Fences  are  integral  with  ranch  and 
range  operations,  and  financing  of  materials  and  labor 
for  construction  is  commonly  provided  by  ranchers. 
Maintenance  should  be  accepted  by  the  most  interested 
user  or  users,  especially  when  the  works  are  on  private 
land. 

State  or  county  governments,  associations,  corpora- 
tions, and  other  gi'oups  may  be  interested  in  financing 
a  program  of  public  works.  Recent  changes  in  land- 
managing  viewpoints  of  these  agencies  are  putting  them 
into  active  participation.  With  due  allowance  for  the 
fact  that  the  size  of  the  program  on  areas  controlled  by 
these  interests  is  so  great  that  it  makes  local  financing 
difficult,  one  good  measure  of  the  value  of  an  activity 
or  project  is  the  percentage  of  volunteered  financial  aid. 

Relation  to  Regional  and  Functional  Plans 

Preferred  status  should  be  given  projects  which  be- 
come an  integral  part  of  Government  agency  operation. 
For  such  projects  there  is  assurance  of  maintenance 
of  works.  Other  projects  proposed  by  organized  groups 
such  as  grazing  associations,  or  soil-conservation  dis- 
trict supervisors,  as  part  of  recognized  programs  should 
receive  favorable  ratings. 

Priority 

1.  Certain  priorities  arise  from  the  nature  of  projects. 

2.  Most  priorities  should  be  determined  according  to 
cost-benefit  ratios,  arrangements  for  financing,  and 
relation  to  local  and  broad  social  values. 

From  the  practical  viewpoint  of  land  management  it 
is  necessary  to  examine,  map,  and  inventory  resources 
to  secure  further  infoi'mation  applicable  to  proposed 
activities.  Fortunately,  however,  present  information 
will  allow  immediate  public  works  activity  on  a  broad 
scale.  It  then  becomes  the  duty  of  fact  gatherers  and 
planners  to  keep  ahead  of  the  works  program. 

There  is  a  difference  in  the  nature  of  the  cost-benefit 
ratios.  Those  activities  which  improve  husbandry  and 
the  financial  return  from  use,  show  quicker  cash  returns. 


Those  that  deal  with  basic  protection  and  improvement 
are  slower  in  showing  returns,  but  entail  a  long  list  of 
ultimate  benefits. 

Timing 

1.  Timing  of  projects  should  be  planned  to  give  the 
greatest  remedial  effect  on  both  long-term  and  short- 
term  dips  in  the  economic  cycle.  Departures  from  this 
rule  will  be  necessary  to  meet  the  needs  of  emergency 
projects  and  situations. 

2.  Administi'ative  considerations,  such  as  coiitinuity 
of  program,  effective  use  of  personnel,  and  assurance  of 
local  cooperation,  are  also  entitled  to  some  weight  in 
making  decisions  on  timing. 

Range  projects  may  furnish  either  long-  or  short- 
term  employment.  The  activities  of  soil  and  moisture 
conservation,  range  improvements,  and  revegetation 
cover  a  wide  field  of  employment,  including  much  un- 
skilled labor.  The  construction  programs  may  give 
preference  to  materials  and  equipment  which  would 
grant  employment  to  distant  industry  and  transporta- 
tion, or  may  be  adjusted  to  massed  local  employment. 
For  example,  culverts  in  truck  trails  may  be  of  corru- 
gated iron,  concrete,  of  hand-laid  local  rock,  as  the  em- 
ployment demand  varies.  Fence  posts  may  be  of  steel, 
or  of  wood  shipped  from  distant  areas  or  locally  cut 
and  hauled.  Power  machinery  may  be  used  on  contour 
furrows  or  other  land  treatment;  or  the  work  may  be 
done  with  local  teams  and  by  hand. 

Much  of  the  work  can  start  or  stop  on  notice.  Ad- 
ministrative preference  leans  toward  continuity  of 
action,  but  plans  may  be  adjusted  to  short  working 
periods. 

Over-all  Evaluation 

The  opportunities  and  needs  for  public  works  on 
range  lands  are  great.  In  order  to  attain  the  desired 
range  conservation  objectives,  each  project  must  be  a 
coordinate  part  of  a  unified  program.  The  specific  ob- 
jectives will  vary  from  place  to  place  and  between  public 
and  private  ranges,  but  the  major  objective  of  optimum 
service  of  the  range  land  to  the  Nation's  welfare  should 
always  be  paramount.  Criteria  to  determine  the  extent 
to  which  the  project  and  program  aid  in  attaining  the 
desired  objectives,  and  to  otherwise  evaluate  it  will  de- 
pend upon  particular  conditions  and  situations.  Ad- 
vice and  counsel  of  stockmen,  local  community  organi- 
zations and  other  interested  public  agencies  should  aid 
public  officials  in  the  planning  and  programming  of 
public  woi-ks  on  a  sound  and  constructive  basis. 


PART    III  — PUBLIC    WORKS    AND    FOREST    LANDS 

1.    INTRODUCTION 


For  300  years  the  American  people  have  been  build- 
ing up  a  civilization  by  consuming  the  natural  resources 
of  half  a  continent.  Access  to  abundant  resources,  com- 
bined with  the  genius  and  industry  of  our  people,  has 
made  possible  our  high  standards  of  living  and  civili- 
zation. 

One  of  the  richest  of  these  resources  has  been  our 
forests,  -which  originally  occupied  almost  half  and  still 
occupy  one-third  of  the  land  area  of  continental  United 
States.  Throughout  our  history,  wood  in  its  various 
forms  has  been  an  essential  material  for  housing  and 
for  a  multitude  of  other  uses  in  homes,  on  farms,  in 
mines,  and  in  transportation  and  manufacturing  indus- 
tries. 

Forests  also  serve  us  in  other  ways  than  as  sources  of 
wood.  In  some  cases  these  other  services  are  more 
important  than  the  use  of  forest  land  for  timber  pro- 
duction. Forest  cover  on  our  hill  and  mountain  land 
is  essential  to  preserve  the  soil,  to  maintain  regular 
flow  of  rivers,  and  to  assure  adequate  supplies  of  water 
to  agriculture,  industries,  and  cities. 

Forest  cover  on  a  large  part  of  our  forest  land  creates 
pleasing  landscapes,  ameliorates  local  climate,  and 
affords  opportunities  for  health-giving  physical  and 
mental  recreation  that  are  sorely  needed  as  an  escape 
from  the  tensions  of  cities  and  factories.  Forest  ranges 
are  closely  integrated  with  the  economic  welfare  of 
thousands  of  stockmen  in  the  West  and  of  farmers  in 
the  South  and  elsewhere.  Wildlife  is  an  important 
forest  resource. 


1  Tbis  statement  was  prepared  under  the  direction  of  a  committee 
consisting  o£  Raymond  E.  Marsh.  Forest  Service,  Chairman  ;  Lawrence 
P.  Cook,  National  Park  Service ;  Alfred  E.  Fivaz,  Soil  Conservation 
Service ;  and  Ellery  A.  Foster,  Bureau  of  Agricultural  Economics. 
Contributions  were  made  by  Crawford  R.  Buell,  John  R.  Camp,  Perkins 
Coville,  Howard  J.  Eberly,  Kester  D.  Flock,  Raymond  F.  Grefe,  Law- 
rence S.  Gross,  B.  Frank  Heintzleman,  Howard  R.  Jones,  E.  S.  Massie, 
Jr.,  D.  W.  Nichols,  Robert  W.  Putnam,  Gordon  R.  Salmond,  Ivan  H. 
Sims,  and  William  N.  Sparhawk,  of  the  Forest  .Service  ;  Frank  C.  Craig- 
head and  James  F.  Martin,  of  the  Bureau  of  Entomology  and  Plant 
Quarantine;  and  others.  Much  of  the  assenibly  and  revision  of  the 
statement   is  the   work  of  William  N.  Sparhawk  of  the  Forest  Service. 

Since  this  statement  was  written,  months  of  defense  preparation 
and  war  activities  have  placed  a  very  heavy  burden  on  forest  lands 
and  forest  industries.  This  demand  has  resulted  in  a  considerable 
sacrifice  of  the  growing  stock  in  many  areas.  The  impacts  of  war 
have  thrown  into  sharp  relief  the  importance  of  the  Nation's  forest 
resources  and  of  the  attendant  forest  problems.  The  public  works 
program  on  forest  lands  here  described,  therefore,  assumes  increased 
significance.  Also,  the  quantitative  information  on  forest  resources, 
growth,  drain,  etc.,  requires  interpretation  in  the  light  of  the  changing 
conditions  resulting  from  the  war. 


The  exploitation  of  the  forests  and  the  utilization  of 
their  jjroducts  and  services  during  three  centuries  have 
been  based  for  the  most  part  upon  a  prodigal  use  of 
these  resources,  without  adequate  provision  for  their 
renewal  or  for  maintenance  of  their  capacity  to  produce 
wealth  and  services.  This  prodigality  was  perhaps  to 
be  exi:)ected  during  the  pioneer  era.  But  the  Nation  is 
now  mature  and  must  assume  the  responsibilities  of 
maturity.  These  include  the  obligation  to  establish, 
through  rehabilitation  and  good  management  of  the 
forest  land  resource,  a  more  solid  foundation  for  the 
livelihood  and  welfare  of  present  and  future  millions 
of  our  people. 

Forest  resource  conservation  offers  one  important 
means  of  maintaining  a  balanced  rural  economy  and 
social  structure  wherever  timber  will  grow,  by  utilizing 
forest  land  for  the  purposes  for  which  it  is  be.st  suited, 
maintaining  forest  industries  in  perpetuity,  and  con- 
tributing to  a  healthy,  diversified  life  for  much  of  our 
rural  poiJulation. 

Forest  land,  like  farm  land  or  a  factory  site,  cannot 
be  kept  productive  without  investment  of  capital.  The 
capital  that  was  present  in  the  virgin  forests  has  been 
largely  liquidated  or  destroyed.  A  large  part  of  the 
expenditures  for  restoring  timber  capital  and  for  con- 
structing facilities  for  development  and  utilization  of 
the  forests  will  represent  nonrecurring  investments 
which  will  add  to  the  value  of  the  Nation's  productive 
plant. 

These  works  in  themselves  will  provide  a  large  volume 
of  useful  employment.  Such  employment  will  be  emi- 
nently suitable  for  utilizing  surplus  labor  and  supple- 
menting other  employment  in  rural  areas.  Although 
these  nonrecurrent  works  should  be  undertaken  without 
delaj'  and  carried  forward  vigorously,  the  volume  of 
the  work  to  be  done  is  so  large  that  much  of  it  can  be 
treated  as  a  reservoir  to  stabilize  emiiloymeiit.  With 
careful  planning,  the  work  can  be  expaiuled  on  fairly 
short  notice,  when  supplementary  employment  is  most 
needed,  and  can  be  continued  on  a  more  modest  scale 
during  periods  of  greater  economic  activity. 

This  report  has  been  prepared  with  two  purposes  in 
view.  The  first  is  to  give  an  analysis  and  explanation 
of  the  present  and  potential  place  of  forest  land  use  in 
the  Nation's  economy  as  an  aid  to  the  long-range  plan- 
ning  with    which    the    National   Resources   IMaiining 
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Board  is  concerned.  The  second  purpose  is  to  serve  as 
a  background  and  guide  for  the  current  consideration 
and  evaluation  of  public-works  projects  in  relation  to 
each  other  and  to  other  phases  of  land  use  as  they  are 
submitted  from  year  to  year. 

The  final  chapter  presents  a  series  of  programs  which 
are  particularly  suitable  for  consideration  in  connec- 
tion with  public-vrorks  planning.  These  public-works 
programs  are  based  largely  upon  timber  production  and 
the  watershed  services  of  forest  land.    Forests  and  for- 


estry must,  of  course,  be  conceived  much  more  broadly 
than  merely  in  terms  of  timber  production.  The  maxi- 
mum public  benefit  from  forests  will  be  assured  only  if 
all  of  their  products  and  services  are  taken  into  account 
in  thorouglily  integrated  management.  It  should,  there- 
fore, be  kept  in  mind  that  no  less  important  in  the  broad 
concept  of  forest  conservation  are  the  forest-land  seg- 
ments of  other  reports  prepared  for  the  Board  on  the 
grazing,  recreational,  and  wildlife  uses  of  land,  includ- 
ing forest  land. 


2.    FOREST-RESOURCE    CONSERVATION 
NATIONAL    SIGNIFICANCE    AND    OBJECTIVES 


American  forest-resource  conservation  sets  up  the 
ideal  of  the  forest  as  man's  living  and  permanent  pos- 
session. Properly  managed,  the  forest  can  renew  itself 
and  yield  its  goods  and  services  indefinitely,  contribut- 
ing enormously  to  national  wealth  and  well-being.  In- 
deed, the  preservation  and  use  of  forest  land,  the  pro- 
duction and  use  of  forest  products  and  provision  for 
other  services  find  justification  only  as  they  benefit 
human  society. 

The  Forest-land  Resource 

The  forest-land  resource,  including  associated  range, 
brush,  marsh,  and  water,  is  an  empire  in  area  and 
should  be  no  less  in  opportunity. 

One-third  of  the  land  area  of  the  continental  United 
States  exclusive  of  Alaska,  or  630  million  acres,  is 
forest  land.  This  is  half  again  as  much  as  our  farm- 
crop  land.  Nearly  three-fifths  is  east  of  the  Plains,  in 
the  area  which  contains  more  than  four-fifths  of  our 
people  (fig.  1).  The  ratio  of  forest  to  the  total  land 
area  in  individual  States  ranges  from  less  than  2  per- 
cent to  more  than  75  percent. 

Future  shifts  from  forest  into  other  uses  seem  likeh' 
to  be  localized  and  relatively  small.  On  the  other 
hand,  the  United  States  has  many  millions  of  acres 
where  the  soil  has  been  so  badly  damaged  by  cultiva- 
tion and  erosion  that  it  is  submarginal  for  farming. 
Some  day  these  lands  may  again  be  needed  for  culti- 
vation; meanwhile,  there  may  be  no  better  or  cheaper 
means  of  rebuilding  them  than  through  restoration  to 
forests. 

The  Multiple  Uses  and  Services  of  Forests 

Too  often  we  think  of  forests  in  terms  of  timber 
only.  But  in  fact  forests  serve  at  least  six  major  pur- 
poses, each  of  which  constitutes  a  large  and  essential 
phase  of  our  national  life.  These  major  purposes  or 
uses  are:  (1)  Timber  production;  (2)  conservation  of 
water  and  regulation  of  run-oif ;  (3)  stabilization  and 
rebuilding  of  the  soil;  (4)  pi'ovision  of  recreational 
and  esthetic  value;  (5)  support  and  shelter  for  wild- 
life; and  (6)  production  of  forage  for  domestic  live- 
stock. In  certain  areas  forests  protect  buildings  and 
crops  against  wind  and  other  adverse  climatic  condi- 

i  lions.  They  may  contribute  to  national  defense 
through  concealment  of  military  structures  and  troop 

!  movements.  A  large  area  may  serve  all  six  major 
purposes  at  the  same  time. 


Timber  Production. — Timber  growing  is  the  most 
tangible  economic  use  for  forest  land.  Furthermore, 
timber  can  be  grown  almost  anywhere  that  land  is 
available  and  with  less  cultural  effort  than  almost  anj' 
other  land  crop.  No  other  crop  has  greater  flexibility 
as  to  time  of  harvesting,  or  even  approaches  timber 
in  the  accumulation  of  the  basic  plant  materials,  cellu- 
lose and  lignin. 

American  economy  has  long  been  characterized  by 
a  high  rate  of  wood  consumption.  Ample  timber  sup- 
plies are  essential  to  our  national  wealth  and  well- 
being.  Wood  is  an  exceedingly  adaptable  material. 
It  is  used  just  as  it  comes  fi-om  the  fore.st,  with  only 
crude  shaping,  for  fuel  wood,  poles,  posts,  house  logs. 
It  is  used  in  a  further-processed  form  as  saM-ed  lumber, 
veneer,  shingles,  flooring,  barrel  staves.  It  is  the  prin- 
cipal material  for  innumerable  fabricated  products — 
boxes,  furniture,  woodenware,  musical  instruments.  It 
appears  in  a  constantly  increasing  variety  of  chemical 
products — pulp,  paper,  rayon  and  other  textile  fibers, 
cellophane,  acetone,  alcohol,  plastics.  And  the  full 
possibilities  of  wood  have  not  been  touched — how  to 
use  it  most  effectively ;  how  to  treat  it  for  resistance  to 
decay,  insect  attacks,  and  fire;  and,  finally,  how  to 
transform  it  into  new  materials. 

Table  1. — Forest-land  areas  of  the  United  States  ' 


Region 

Total  forest 
land 

Commercial 
forest  land  ' 

Xoncommer- 

cial  forest 

land  J 

Northeast        

Million  acres 
62.2 
29.3 
53.6 
210.6 
99.5 
48.2 
102.6 
22.2 

Million  acres 
59.4 
29.2 
<52.4 
202.5 
73.8 
13.7 
30.7 

Million  acres 
2.8 

Central 

.1 

Lake             - _ 

3.2 

South... 

8.1 

Columbia  River  Basin 

25.7 

34.5 

Southern  Rocky  Mountain 

71.9 

Plains 

22.2 

630.2 

461.7 

168.5 

*  Exclusive  of  Alaska.  Puerto  Rico,  and  Hawaii. 

» Land  capable  of  producing  timber  of  commercial  quality  and  quantity,  and 
available  for  commercial  use.  -^ 

3  Woodland  and  brushland  producing  small  quantities  of  small  material,  some  of 
which  may  he  used  locally  but  which  is  not  suitable  (or  commercial  u.se  or  is  too 
inaccessible  for.'^uch  use;  also  lands  producing  timber  of  commercial  quality  tbat  have 
been  set  aside  in  parks  and  other  preserves. 

*  About  2J^  million  acres  in  the  Lake  region,  classed  here  as  commercial  forest  land, 
has  been  reserved  for  other  use. 

»  All  of  the  forest  land  in  Plains  region  has  been  classified  here  as  nonconimerica], 
althouch  some  of  it  produces  good  timber.  Probably  at  least  3  million  acres  is  "com- 
mercial" under  the  definition  given  above.  The  proposed  program  of  timber- 
resource  development  includes  s  ta  nd- improve  me  nt  work  on  700,000  acres  in  the  Plains 
region. 

Wood  is  tlie  basis  of  an  enormous  number  and  variety 
of  industries.  Lumbering  is  one  of  our  great  indus- 
tries. Forest  product  industries  in  1929  employed 
about  V/y  million  persons  and  produced  commodities 
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Tallied  at  about  o  billion  dollars.  Tliis  does  not  include 
persons  engaged  in  forest  administration,  protection, 
and  planting,  and  in  dej^endent  trades  and  services. 

Tlie  use  of  forest  land  for  growing  timber  thus  not 
only  furnishes  essential  consumption  goods  but  sup- 
ports industries  and  communities,  supplies  tonnage  for 
raihoads  and  ships,  and  is  the  basis  of  many  thousands 
of  service  jobs. 

Commercial  forest  land — land  capable  of  and  avail- 
able for  producing  timber  of  commercial  quality  and 
quantity — occurs  in  significant  areas  in  all  regions  except 
the  Plains  (fig.l).  The  South,  with  -^'03  million  acres, 
is  far  in  the  lead.  Next  is  the  Columbia  River  Basin, 
with  74  million  acres,  including  the  Douglas-fir  belt  of 
western  Oregon  and  Washington  (table  2). 

Table  2. — Commercial  forest  areas  of  the   United  States'  by 
character  of  grotcth 


Saw  timber ' 

Cord- 
wood  ' 

Re- 
stock- 
ing* 

Nonre- 
stock- 
ingi 

Region 

Total 

Old 

growth 

Second 
growth 

MiUion 

acres 

21.1 

9.7 

7.1 

96.7 

44.1 

11.4 

22.7 

Million 
acres 
8.0 
.4 
3.6 
25.1 
37.2 
8.6 

17.9 

MiUion 
acres 
13.1 
9.3 

3.5 
71.6 
6.9 
2.8 

4.8 

MiUjm 
acres 
15.4 
8.6 
10.8 
47.9 
12.0 
.2 

5.9 

Million 

acres 

14.7 

5.2 

13.5 

29.1 

8.5 

.2 

.2 

MiUion 
acres 
8  2 

Central 

5  7 

Lake' 

.South 

Columbia  River  Has  n... 

28.8 
9.2 
1.9 

Southern  Rocky  Moun- 

1.9 

Plains' 

United  States 

212.8 

100.8 

112.0 

100.8 

71.4 

76.7 

1  Exclusive  of  Alask^i,  Puerto  Rico,  and  Hawaii. 

2  Areas  characterized  by  timber  large  enough  for  sawlogs  in  accordance  with  the 
practice  of  the  region.  Old-growth  areas  bear  uncut  or  lightly  cut  stands  of  mature 
timber:  second-growth  areas  bear  immature  saw  timber  with  at  least  a  minimum 
volume  per  acre,  which  varies  with  the  region. 

3  ,\reas  characterized  by  timber  large  enough  for  cordwood  but  too  small  for  saw 
timber;  this  ordinarily  means  young  growth. 

*  Land  on  which  at  least  40  percent  of  the  space  is  occupied  by  young  trees  of  com- 
mercial species,  predominantly  below  cordwood  size. 

5  Land  that  is  less  than  40  percent  stocked  with  young  trees  of  commercial  species. 

'  .\bout  2}^  million  acres  in  lake  States,  which  has  been  withdrawn  from  commercial 
timber  production,  is  included  here  because  breakdown  by  character  of  growth  is  not 
known. 

'  Only  a  few  thousand  acres  in  Plains  region  has  been  classified  as  commercial 
forest  area.    Probably  at  least  3  million  acres  could  be  so  classified. 

Not  all  of  this  land  is  now  producing  timber  in  the 
quantity  or  of  the  quality  that  it  is  capable  of  producing. 
A  large  portion  of  the  land  that  has  been  cut  over  is 
only  partly  productive.  Many  growing  forests  are 
characterized  by  heavy  proportions  of  inferior  species 
and  low-quality  stands  of  the  more  valuable  species. 
Building  these  up  into  satisfactory  growing  stocks  is 
a  major  problem,  especially  in  the  East.-  Almost  77 
million  acres  is  largely  idJe  land,  much  of  which  should 
be  planted  with  trees. 

Conservation  of  Water  and  Soil. — The  beneficial 
effects  of  forest  cover  in  regulating  stream  flow  and 
preventing  erosion  may  well  represent  greater  values 
than  the  timber  crop.  Indeed,  in  many  areas  the  "water 
ci'op"'  alone  justifies  maintenance  of  the  forest.     For- 


ested lands  exercise  such  a  favorable  influence  in  regu- 
lating stream  flow  and  minimizing  floods  tliat  no  effec- 
tive plan  for  flood  control  can  ignore  them.  The  func- 
tion of  forest  cover  in  keeping  the  water  of  springs, 
streams,  and  reservoirs  clear  and  pure  for  domestic  use 
is  universally  recognized.  Dependable  supplies  of 
clear  water  are  equally  essential  to  western  irrigation 
agriculture.  The  importance  of  clear  and  permanent 
streams  to  fish  and  to  recreation  generally  is  perhaps 
not  so  widely  appreciated. 

The  destruction  of  forests  is  a  major  factor  leading 
to  erosion  on  a  large  scale.  Not  only  does  erosion  de- 
plete the  fertility  of  the  land,  but  irregular  and  uncer- 
tain stream  flow  and  deposits  of  silt  and  sand  can  largely 
destroy  the  value  of  the  huge  investments  that  have 
been  made  in  dams,  levees,  and  channel  and  harbor 
improvements.  With  a  growing  recognition  of  the 
extent  of  the  erosion  evil,  reforestation  as  a  control 
measure  is  being  employed  more  widely  each  year. 

On  half  of  the  forest  land,  the  vegetative  cover  exer- 
cises a  major  influence  in  regulating  run-off  and  check- 
ing soil  erosion ;  on  almost  a  quarter  more,  a  moderate 
influence.  JNIost  of  the  remainder  is  comparativelj'  level 
land,  swamp  and  overflow  land,  or  land  having  deep 
sandy  soils,  where  run-off  and  erosion  problems  are  not 
serious. 

Unfortunately,  there  are  large  areas  where  the  influ- 
ence of  the  forest  is  not  as  beneficial  as  it  might  be, 
because  of  the  present  condition  of  the  forest  cover.  A 
satisfactory  forestry  program  would  provide  for  cre- 
ating favorable  forest-cover  conditions  on  practically 
every  stream  that  is  important  for  water  supplies  or 
navigation,  or  that  is  subject  to  destructive  floods. 

Little  forest  land  need  be  withheld  from  timber  or 
other  use  for  the  sake  of  the  protective  function.  In 
general,  forest  land  that  is  well  managed  for  timber 
production  will  fulfill  its  protective  functions  at  the 
same  time.  Besides  timberlands,  there  are  large  areas 
covered  with  inferior  tree  growth  or  brush  which  have 
high  value  for  conservation  of  water  and  soil  and  re- 
quire protection  against  fire  and  overgrazing. 

Reci'eational  Use. — Recreation  is  an  exceedingly  im- 
portant use  of  forest  land.  Practically  all  forest  land 
has  recreational  value.  Some  has  such  exceptional 
value  that  it  should  be  withdrawn  from  timber  and 
grazing  use.  This  includes  areas  of  exceptional  scenic 
and  inspirational  value,  wilderness  areas,  wooded  strips 
along  highways,  campgrounds,  land  needed  for  forest- 
home  sites,  and  areas  to  satisfy  intensive  needs  of  large 
numbers  of  people.  Eleven  million  acres  of  forest  land 
has  been  withdrawn  from  timber  production  for  recre- 
ational use.  Tliis  acreage  may  eventually  be  greatly 
increased.    It  cannot  be  too  strongly  emphasized,  how- 
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ever,  that  lands  whicli  are  also  being  used  for  timber 
and  forage  production  have  high  recreational  value. 

•  AYildlife  Production. — Forest  lands  provide  the  en- 
vironment and  sustenance  for  many  classes  of  game, 
fur  bearers,  and  other  wildlife  of  great  social  or  eco- 
nomic value.  Encouraging  pi-ogress  has  been  made  in 
forest- wildlife  conservation,  yet,  except  in  a  few  areas, 
the  wildlife  population  is  far  below  wliat  forest  lands 
and  waters  can  support  in  balance  with  other  uses.  By 
use  or  misuse  of  forests  and  waters  man  upsets  the  bal- 
ance of  nature.  Wildlife  management  and  timber  and 
range  management,  effectively  integrated,  can  create 
and  maintain  a  new  balance.  The  protection  of  forest 
land  from  fire  and  the  application  of  desirable  silvicul- 
tural  measures  in  using  the  timber  contribute  to  the 
welfare  of  wildlife. 

Forage  Production. — About  342  million  acres  of 
forest  land,  chiefly  in  the  Western,  Southern,  and 
Central  States,  is  gi'azed  by  domestic  livestock.  A 
large  portion  of  the  cattle  and  sheep  raised  west  of  the 
Plains  and  of  the  cattle  and  hogs  in  the  South  live 
on  forest  ranges  during  part  of  the  year.  The  forage- 
producing  capacity  of  large  areas  of  forest  range 
land,  as  well  as  its  timber-producing  capacity  and  its 
value  for  watershed  protection,  has  been  seriously  im- 
paired by  overgrazing  and,  especially  in  the  South,  by 
promiscuous  burning.  Proper  management,  together 
with  essential  range-improvement  works,  will  largely 
increase  the  carrying  capacity  of  these  ranges. 

Influence  of  Ownership  on  Forest-Land  Use 

The  character  of  ownership  (table  3)  is  one  of  the 
most  important  factors  that  determine  policies  of 
forest-land  use.  Each  class  and  form  of  ownership 
or  control  has  its  inherent  advantages  and  limitations. 
Objectives  of  owners  within  the  same  class  vary 
widely.  The  ownership  pattern  in  many  places  is  so 
complex  that  it  constitutes  a  serious  handicap  to  effec- 
tive forest  management. 

The  primary  objective  of  most  private  owners  is  to 
gain  direct  financial  returns  or,  as  in  the  case  of  farm 
woods,  to  procure  wood  products  for  the  owner's  use. 
The  manifold  other  services  of  the  forest  do  not  ordi- 
narily afford  direct  income  to  the  private  owner,  and 
consequently  seldom  have  much  influence  on  his  policy 
of  forest-land  use.  Yet  these  non-revenue-producing 
uses  are  of  gi-eat  concern  to  the  public  generally. 

Better  understanding  of  forestry  principles  and  a 
growing  realization  of  the  financial  soundness  of  con- 
tinuous yields  are  being  reflected  in  better  forest  man- 
agement by  some  owners.  But  in  varying  degree  many 
private  owners  may  ignore  the  public  interests.  On 
a  substantial  acreage  of  land  now  2:)rivately  owned 
this  will  be  so  serious  that  public  ownership  will  be 
necessary. 


Public  ownership — Federal,  State,  or  local — differs 
from  private  ownership  in  objectives,  stability,  and 
financial  ability.  Under  public  ownership  timber,  for- 
age, and  wildlife  uses  can  be  placed  on  a  sustained  basis. 
Special  areas  can  be  dedicated  as  needed  to  any  one  of 
the  major  uses  as  the  paramount  one.  The  full  poten- 
tialities of  multiple  use  can  be  more  nearly  realized. 

Private  Ownership 

Of  our  630  million  acres  of  forest  land,  434  million 
is  in  private  ownership.  (See  table  3.)  This  includes 
three-fourths  (341  million  acres)  of  the  commercial, 
and  more  than  half  (93  million  acres)  of  the  noncom- 
mercial forest  land.  Private  owners  hold  most  of  the 
better  and  more  accessible  forest  land,  which  represents 
possibly  nine-tenths  of  the  potential  timber-growing 
capacity  of  the  entire  country.  This  land  contains 
nearly  three-fifths  of  the  remaining  saw  timber  and 
furnishes  more  than  95  percent  of  the  timber  cut.  It 
comprises  nearly  two-thirds  of  the  important  forest 
covered  watershed  areas. 

Table  3. — Ownership  of  forest  land  in  the  continental  United 
States,  193S^ 


Ownership  class 

Total 

Commercial 

Noncommer- 
cial 

Private: 

Million  acres 
185.5 
248.3 

Million  acres 
138.8 
202.1 

Million  acref 
46.7 

other 

46.2 

Total 

433.8 

340.9 

92.9 

Public: 

rnTTiTniirtitv 

7.8 
19.0 
12.0 

6.5 
24.0 
122.0 

2.6 

2.5 

7.1 
16.9 
6.4 

0.7 

State... _ 

2.1 

Indian  reservations  >..  .  . 

5  6 

6.5 

Public  domain _  .. 

4.7 

81.5 

2.6 

1.6 

19.3 

National  forests. . 

40  5 

Other  Federal.. 

0.9 

Total 

196.4 

120.8 

75.6 

630.2 

461.7 

168.5 

'  Exclusive  of  Alaska,  Puerto  Eieo,  and  Hawaii.  Later  estimates  C1940)  show 
somewhat  larger  areas  in  all  public  holdings  other  than  national  forests. 

2  Held  in  trust  for  the  Indians,  by  Federal  Government.  Recent  estimates  raise 
this  figure  to  16.8  million  acres. 

"  Recent  additions  and  revisions  raise  this  figtu-e  to  9.1  million  acres. 

Farm  Woodlands. — Nearly  one-third  of  the  commer- 
cial forest  land,  or  139  million  acres  is  farm  woodland. 
(See  table  4.)  Mostly  in  small  tracts,  this  is  owned  by 
some  3,500,000  farmers.  This  type  of  ownership  is  well 
adapted  to  keeping  forest  land  productive.  Ownership 
is  fairly  stable.  Management  usually  requires  only 
part  of  the  farmer's  time  and  requires  but  little  cash 
outlay.  Woodland  products  supply  many  farm  needs, 
and  in  many  instances  are  capable  of  yielding  a  consid- 
erable cash  income.  But  the  income-producing  poten- 
tialities of  timber  crops  have  seldom  been  fully  appre- 
ciated, and  farmers  generally  have  lacked  knowledge 
of  timber  values  and  of  silvicultural  principles  and 
methods.  Although  the  number  of  well  managed  farm 
forests  is  increasing,  there  is  some  20  million  acres  in 
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need  of  planting,  and  possibly  75  million  acres  of  de- 
teriorated forests  that  will  have  to  be  rehabilitated  if 
production  is  to  be  increased  to  a  reasonable  level. 

Table  4. — Oicneiship  of  commercial  forest  land  in  the  United 
States,  19S8'' 


Federal 

State 
and 
other 
pub- 
lic 

Private 

Uegion 

All 
areas 

Total 

Na- 
tional 
forest 

In- 
dian! 

oth- 
er 

Total 

Farm 

Other 

Northeast 

Mil. 
acres 
59.4 
29.2 
>52.4 
202.5 
73.8 
13.7 
30.7 

(•) 

Mil. 

acres 
1.5 
1.4 
6.8 

12.9 

42.1 
6.8 

25.2 

W 

Mil. 

acres 
1.3 
1.3 
5.5 

11.4 

34.8 
6.7 

20.4 

m 

Mil. 
acres 

as' 

(') 

3.4 

.1 

2.1 

Mil. 

acres 

0.2 

.1 

.5 

1.5 

<3.9 

""2:7" 

Mil. 

acres 

3.5 

.2 

14.1 

1.7 

4.0 

.1 

.5 

Mil. 

acres 
54,4 
27.6 
31.5 
187.9 
27.7 
6.8 
5.0 

Mil. 

acres 

17.1 

20.4 

15.0 

83.6 

2.3 

.3 

.1 

Mil. 

acres 

37.3 

Central 

7.2 

Lake 

South 

Columbia  River  Basin.. 

California 

Southern  Eocby  Moun- 
tain...  

Plainss 

16.6 

104.3 

25.4 

6.5 

4.9 

Total 

461.7 

90.7 

81.4 

6.4 

8.9 

24.1 

340.9 

138.8 

202.1 

^Exclusive  of  Alaska,  Puerto  Rico,  and  Hawaii. 

'  Owned  by  the  Indians  but  managed  by  Federal  Govenmnent. 

3  Includes  about  2.5  million  acres  withdrawn  from  commercial  use. 

'  Includes  2.6  million  acres  of  0.&  C.  landsimder  jurisdiction  of  the  General  Land 
Office. 

s  All  of  woodland  in  Plains  region,  except  small  planted  national-forest  tract, 
clas.sed  as  noncommercial.    (See  footnote  to  table  1.) 

«  Less  than  50,000  acres. 

Industrial  and  Other  Nonfarm  Ownership 

About  202  million  acres — more  than  two-fifths  of  our 
total  commercial  forest  land  and  from  -which  comes  the 
great  bulk  of  our  more  important  timber  products — is 
owned  by  corporations  and  individuals  other  than  farm- 
ers. About  one-third  of  this  is  in  about  1,700  compar- 
atively large  holdings,  each  of  more  than  5,000  acres. 
Some  300  of  these  holdings  with  an  aggregate  area  of 
almost  50  million  acres,  comprise  more  than  50,000  acres 
each.  Many  of  these  large  holdings  are  not  in  solid 
bodies,  but  are  broken  up  into  noncontiguous  parcels, 
intermingled  with  other  properties.  This  handicaps 
systematic  protection  and  management.  There  are. 
moreover,  hundreds  of  thousands  of  small  tracts  held 
by  absentee  owners  who  are  in  no  position  to  carry  on 
sustained  timber  management. 

Industrial  and  most  other  nonfarmer  owners  have 
generallj'  followed  the  policy  of  liquidating  the  timber 
resource — the  opposite  of  sustained  timber  management. 
Many  owners,  large  and  small,  have  undertaken  to  dis- 
pose of  the  land  in  one  waj'  or  another  as  soon  as  possi- 
bilities for  immediate  revenue  have  been  exhausted. 
Millions  of  acres  of  cut-over  land  have  been  sold  for 
farming  or  allowed  to  go  tax  delinquent.  Much  of  that 
sold  for  farming  has  turned  out  to  be  submarginal  for 
that  use. 

Recently,  particularly  during  the  last  decade,  there 
has  been  a  striking  change  for  the  better  in  the  manage- 
ment of  industrial  holdings.  Nevertheless,  there  is  still 
a  long  way  to  go:  174  million  acres,  or  more  than  85 
percent  of  the  privately  owned  nonfarm  forest  land,  is 
not  under  anv  form  of  management.     Some  60  million 


acres  of  this  is  not  even  given  organized  protection 
against  fire.  At  least  37  million  acres  will  have  to  be 
planted  if  it  is  to  produce  commercial  timber  within  a 
reasonable  time.  On  many  millions  of  acres  now  bear- 
ing second-growth  stands  the  growing  stock  must  be 
built  up  and  the  composition  of  the  species  improved. 

Public  Ownership 

Of  the  196  million  acres  of  forest  land  in  public  own- 
ership, 170  million  acres  is  owned  or  managed  by  several 
agencies  of  the  Federal  Government,  and  the  rest  by 
States,  counties,  and  local  communities.^ 

Community  forests. — Counties,  cities,  towns,  and 
other  local  public  agencies  own  some  8  million  acres  of 
forest.  More  than  a  thousand  of  these  forests,  aggre- 
gating 3  million  acres,  are  under  administration  and 
development.  Thousands  of  communities  throughout 
the  country  have  a  great  opportunitj'  for  a  large  expan- 
sion in  the  number  and  area  of  community  forests. 
Such  forests  can  yield  wood  and  timber  for  community 
use  or  for  sale,  protect  water  suiDplies,  and  afford  oppor- 
tunities for  recreation.  The  management  of  these  for- 
ests will  furnish  emplojanent  to  local  citizens  and 
income  to  the  communities. 

State  Forests  and  Parks 

Each  of  the  States  owns  some  forest  land;  all  together 
own  about  19  million  acres.  About  8  million  acres  is 
in  game  refuges  and  scattered  tracts  which  are  generally 
protected  against  fire  but  seldom  under  systematic  man- 
agement. About  11  million  acres  has  been  designated 
as  State  forests  and  parks,  mostly  in  10  States — New 
York,  Pennsylvania,  Minnesota,  Michigan,  Montana, 
Idaho,  Washington,  New  Mexico,  Wisconsin,  and 
Massachusetts. 

The  i3olicies  of  the  several  States  with  respect  to  State 
forests  and  parks  are  diverse.  Almost  all  are  protected 
against  fire  and  trespass.  On  more  than  half  of  the 
State  forest  area  tunber  management  ranges  downward 
from  intensive  cultural  operations  and  controlled  cut- 
ting, with  Arizona,  Connecticut,  Idaho,  New  Jersey, 
New  Mexico,  Pennsylvania,  and  Vermont  among  the 
more  progressive  States.  About  60,000  acres  was  plant- 
ed in  1938,  mostly  in  Indiana,  Michigan,  New  Yoi'k,  New 
Jersej',  Pennsylvania,  Washington,  and  Wisconsin. 
Management  and  protection  have  been  materially  ex- 
panded and  intensified  through  Civilian  Conservation 
Corps,  Works  Progress  Administration,  and  other  labor 
paid  from  emergency  funds.  The  possibilities  for  State 
ownership  and  management  of  forest  land  have  hardly 
been  scratched  in  most  States. 


1  These  are  estimates  of  1938.  More  recent  estimates  show  about  207 
million  acres  in  public  ownership,  of  which  17G  million  acres  is  under 
control  of  the  Federal  GovernmeDt. 
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Federal  Ownership  Other  Than  National  Forests 

Most  of  the  P\'derally  owned  or  controlled  forest  land 
is  under  the  jurisdiction  of  the  Departments  of  Agricul- 
ture and  the  Interior.  Other  agencies  such  as  the  War 
and  Xavy  Departments  control  relatively  small  areas. 

Public  Domain  and  Grazing  Districts. — The  unre- 
served puhlic  domain  (not  including  Alaska)  and  the 
grazing  districts,  under  the  jurisdiction  of  the  General 
Land  Office  and  the  Grazing  Service,  respectively,  of 
the  Department  of  the  Interior,  include  24  to  25  million 
acres  of  forest  land,  all  in  the  western  States.  Prohably 
one-fifth  of  it  is  commercial  forest  land.  Much  of  it 
has  range  values  and  nearly  all  is  important  for  water- 
shed protection.  Provision  of  funds  for  forest  fire 
protection  prior  to  1939  had  been  either  lacking  or 
sporadic.  Limited  funds  are  now  available  for  the 
protection  of  these  lands.  Most  of  these  forest  ranges 
are  now  under  grazing-district  management. 

Indian  Reservations. — Indian  forest  lands  aggregate 
12  million  acres,^  of  which  about  half  is  classed  as  com- 
mercial. These  forests  are  administered  bj'  the  Depart- 
ment of  the  Interior,  under  methods  designed  to  yield 
maximum  returns  to  the  Indians  consistent  with  sus- 
tained yield,  good  silviculture,  and  watershed  pro- 
tection. 

Oregon  and  California  Railroad  Revested  Lands. — 
These  lands,  which  include  some  2.6  million  aci'es  of 
forest  land  in  western  Oregon,  are  under  the  jurisdic- 
tion of  the  General  Land  Office  of  the  Department  of 
the  Interior.  They  occur  in  alternate  section  pattern, 
checkerboarded  with  private  forest  lands  and  in  some 
locations  with  national  forest  lands.  They  include  45 
to  50  billion  board  feet  of  saw  timber,  some  of  it  the 
finest  in  the  West.  On  account  of  their  accessibilitj' 
to  market,  large  volume  of  timber,  and  high  timber- 
growing  capacit}',  their  importance  from  the  timber- 
use  standpoint  is  greater  than  would  be  implied  by  their 
relatively  small  acreage. 

The  Act  of  August  2S.  1937  (.50  Stat.  874)  laid  the 
foundation  and  framework  for  a  sound  forest  policy 
on  the  O.  &  C.  lauds.  This  measure  provides  for  the 
conservation  of  land,  water,  forest,  and  forage  on  a 
permanent  basis;  the  prudent  utilization  of  these  re- 
sources for  the  purpose  to  which  they  are  best  adapted : 
and  the  realization  of  the  highest  current  income  con- 
sistent with  sound  administrative  management.  These 
resources  are  administered  under  principles  of  cooper- 
ative sustained  yield  in  order  to  provide  perpetual 
forests  which  will  serve  as  a  foundation  for  continuing 
industries  and  permanent  communities. 

National  Paris  and  Monuments. — In  the  national 
parks  and  monuments,  managed  by  the  Department  of 


I  lie  Interior,  are  some  G.5  million  acres  of  forest  land. 
As  the  fox'est  cover  must  be  kept  in  its  natural  condition 
and  therefore  is  not  available  for  commercial  use,  the 
forests  are  classed  as  noncommercial.  They  are  of 
major  importance  for  recreation  and  inspiration,  and. 
are  also  of  value  as  wildlife  preserves  and  in  watershed, 
protection. 

Miscellaneous  Federal  Ownership. — The  national 
wildlife  refuges,  administered  by  the  Department  of 
the  Interior's  Fish  and  Wildlife  Sei-vice,  contain  about 
a  million  acres  of  forest  land.  The  timber  is  protected 
and,  except  in  special  cases,  cutting  of  it  may  be  per- 
mitted. 

In  the  areas  administered  under  title  III  oi  the 
Bankhead-Jones  Farm  Tenancy  Act  of  1937,  about  1.5 
million  acres  of  forest  land  has  been  purchased  by  the 
Department  of  Agriculture  in  connection  with  the  pro- 
gram for  retiring  submarginal  agricultural  land.  On 
some  areas  timber  stands  have  been  improved.  Many 
of  the  areas  have  been  intensively  developed  for  recrea- 
tional use  or  wildlife,  and  for  watershed  protection. 
Transfers  to  agencies  such  as  the  Fish  and  Wildlife 
Service  or  the  Forest  Sei'vice,  or  leases  to  State  agen- 
cies, have  been  made,  are  in  progress,  or  are  planned. 

National  Forests 

National  forests  or  forest  puix?hase  units  ^  are  located 
in  40  States,  Alaska  and  Puerto  Rico.  The  net  area  of 
the  national  forests,  exclusive  of  Alaska  and  Puerto 
Rico,  is  156  million  acres;  about  122  million  acres  is 
forest,  the  remainder  intermingled  grass,  brush,  and 
alpine  country.  Private  and  other  holdings  inside  the 
national-forest  boundaries  amount  to  52  million  acres. 

The  national  forests,  administered  by  the  Department 
of  Agriculture,  represent  the  first  large-scale  trial  in 
the  United  States  of  public  ownership  and  administra- 
tion of  a  great  natural  resource.  They  also  represent 
the  country's  first  large-scale  classification  of  land  on  the 
basis  of  recommended  use.  Their  withdrawal  has  kept  a 
large  area  of  submarginal  land  out  of  cultivation  and 
has  retained  under  public  control  millions  of  acres  that 
is  submarginal  for  private  ownershii). 

The  national-forest  timber  resource  is  being  built  up 
through  .intensive,  carefully  planned  protection,  by 
planting,  and  by  silvicultural  measures.  All  cutting 
is  in  accordance  with  management  plans.  Communities 
and  industries  dependent  on  the  cutting  and  manufac- 
ture of  the  timber  from  the  national  forests  are  stable, 
in  contrast  to  many  communities  engaged  in  the  liquida- 
tion of  privately  owned  timber. 


'According  to  recent  checks  this  figure  should  be  increased  to  .nlmost 
17  million. 


3  Forest  purchase  units  are  areas  established  by  the  National  Forest 
Reservation  Commission,  in  which  Federal  purchase  of  forest  lands  ia 
authorized  under  the  Weeks  Act  of  March  1.  1911  (36  Stat.  961)  and 
under  the  Clarke  McNary  Act  of  June  7.  1924. 
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Pire  2'i't>tection,  conti-oUed  cutting,  planting,  and 
range  management  have  materially  improved  watershed 
services  on  the  headwaters  of  almost  all  the  major 
and  most  of  the  minor  western  rivers  and  many  of  the 
most  important  eastern  rivers.  The  81  million  acres 
of  range  land  in  the  western  national  forests  has  been 
built  uj)  steadily  under  management  plans  which  now 
cover  nearh'  the  entire  area.  The  national  forests  af- 
ford an  unsurpassed  opportunity  to  work  out  wildlife 
management  integrated  with  that  of  timber,  range,  and 
other  resources. 

Recreation  is  the  most  concrete  service  which  the 
national  forests  can  render  directly  to  millions  of  people. 
With  requisite  facilities  and  administration,  this  use 
can  be  greatly  increased. 

Present  and  Potential  Timber  Resources 

The  measures  needed  to  put  the  forests  on  a  satisfac- 
tory basis  depend,  to  a  large  extent,  upon  the  volume, 
character,  location,  ownership,  economic  availability, 
rate  of  cut  or  destruction,  and  rate  of  growth  of  the 
timber  on  the  commercial  forest  land. 

Volume,  Character,  and  Location  of  Present  Timber  Supplies 

Saw  Timber. — Timber  large  enough  for  sawing  into 
lumber  and  for  most  other  commercial  timber  products 
is  classed  as  saw  timber.  The  total  supply  of  saw  timber 
is  about  1,760  Inllion  board  feet   (table  5). 

Table  5. — Stand  of  saw  timber  in  the  United  States,  193S  ' 
[In  billioiJ  board  feet] 


Total 

Softwoods 

Hardwoods 

Region 

Total 

Old 
growth 

Second 
growth 

Total 

Old 
growth 

Second 
growth 

Northeast     

84.0 
14.3 
57.6 
386.6 
882.6 
213.5 

125.0 

41.0 
.4 

20.9 
214.6 
877.7 
213.5 

125.0 

19.1 

.1 

11.8 

54.8 

749.1 

206.5 

114.8 

21.9 

.3 

9.1 

159.8 

128.6 

7.0 

10.2 

43.0 

13.9 

36.7 

172.0 

4.9 

10.5 

1.4 

20.4 

78.6 

32  5 

Central 

12.5 

Lake     

16  3 

South. 

93.4 

Columbia  River  Basin. 

Califorina 

Southern  Rocky  Moun- 
tain  ---. 

4.9 

Plains  2       

Total 

1,  763.  6 

1,493.1 

1,156.2 

336.9 

270.5 

110.9 

159.6 

•  Exclusive  of  Alaska,  Puerto  Rico,  and  Hawaii. 

'  Only  a  small  quantity  of  timber  in  the  plains  region  is  classed  as  saw  timber. 

Softwoods,  such  as  pine,  spruce,  fir,  and  hemlock, 
comprise  nearly  l,r)00  billion  board  feet,  or  85  percent 
of  the  saw  timber.  Douglas  fir  with  490  billion  feet, 
80  percent  of  which  is  in  Oregon  and  "Washington,  is 
far  in  the  lead.  Ponderosa  pine,  widely  distributed 
through  the  West,  is  second,  with  225  billion.  Then 
come  the  southei-n  yellow  pines,  western  "true"  firs,  and 
western  hemlock,  with  197.  122,  and  110  billion  board 
feet,  respectively. 


Hardwoods  make  up  only  15  percent  (271  billion 
feet)  of  the  saw-timber  stand.  Oak  leads  with  84  billion 
feet.  The  hardwood  stand  is  practically  confined  to 
the  East;  two-thirds  of  it  is  south  of  the  Ohio  and 
Potomac  Rivers. 

Three-fourths  of  the  softwood  and  two-fifths  of  the 
hardwood  saw' timber  is  old  growth  or  matui'e  timber — 
characteristically  200  to  300  years  old  or  even  older. 
This  still  dominates  the  market,  although  the  cut  of 
second-growth  timber  is  increasing.  Second-growth 
timber  furnishes  mostly  rather  low-grade  ^products. 
Most  of  it  should  be  left  to  gi'ow  into  larger  and  more 
valuable  matei'ial.  The  supply  of  second-growth  saw 
timber  is  far  too  small  to  insure  a  sustained  output  after 
the  old  growth  is  cut. 

The  remaining  saw  timber  is  not  well  distributed  in 
relation  to  the  commercial  forest  land.  The  East,  with 
three-fourths  of  the  land,  has  less  than  one-fifth  of  the 
softwood  and  less  than  one-third  of  all  the  saw  timber. 
Western  Oregon,  Washington,  and  California,  with 
only  8  percent  of  the  land,  have  almost  half  of  the  saw 
timber,  including  60  percent  of  the  old-growth  soft- 
woods. Nearly  nine-tenths  of  the  old-growth  saw  tim- 
ber is  in  Rocky  Mountain  and  Pacific  Coast  States. 

Under  orderly  utilization  this  western  supply  would 
help  to  tide  over  the  interval  that  must  elapse  before  the 
East  can  be  put  on  a  satisfactoiy  timber-growing  basis. 
Current  liquidation  policies  of  most  private  timber 
owners  in  the  West,  on  the  other  hand,  tend  to  render 
systematic  timber  growing  unprofitable  for  eastern 
owners. 

Veneer  logs. — Timber  suitable  for  the  production  of 
high-grade  veneers  is  becoming  increasingly  scarce.  In 
the  North,  some  veneer  logs  are  obtained  from  second- 
growth  stands,  but  large  hai-dwood  logs  practically 
clear  of  defects,  from  which  high-grade  veneers  are 
customarily  produced,  are  obtained  mainly  from  old- 
growth  stands.  The  hardwood  veneer  industry  now 
obtains  much  of  its  raw  material  from  the  South.  The 
West  leads  in  the  production  of  softwood  veneers.  The 
large,  old-growth  timber  of  the  West  is  especially  well 
adapted  to  this  use.  Douglas-fir  leads  all  other  soft- 
woods for  veneers  and  is  second  only  to  red  gum  in 
total  quantity  consumed. 

Cordwood. — There  is  about  1,850  million  cords  of 
wood  in  small  trees  too  small  for  saw  timber,  and  about 
600  million  cords  in  the  tops  and  limbs  of  saw-timber 
trees.  The  volume  is  almost  equally  divided  between 
hardwoods  and  softwoods.  Two-thirds  of  the  cordwood 
is  in  the  East. 

Except  for  the  tops  and  limbs  of  saw-timber  trees, 
which  should  be  utilized  up  to  the  measure  of  feasible 
and  economical  woods  practice,  the  great  bulk  of  the 
cordwood  is  hardly  available  for  cutting.    Under  good 
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forestry  practice,  cordwood-size  trees  would  ordinarily 
be  regarded  as  growing  stock  and  left  to  grow  into  the 
saw  timber  that  will  be  needed  30  to  70  years  from  now. 
The  cutting  of  such  trees  should  be  limited  to  thinning 
or  other  stand-improvement  work,  or  to  stands  man- 
aged primarily  for  such  products  as  fence  posts,  pulp- 
wood,  and  fuel  wood. 

Pulpwood. — There  is  a  huge  supply  of  timber  that 
would  yield  satisfactory  pulp,  especiallj'  in  the  Pacific 
Northwest  and  the  South ;  all  told,  it  is  several  hundred 
times  the  annual  pulpwood  cut.  But  a  large  part  of  the 
supply  of  the  species  now  used  in  pulp  and  paper 
manufacture  will  be  utilized  for  other  products,  such 
as  lumber,  and  will  not  be  available  for  pulp.  A  con- 
siderable part  of  the  volume  of  small  trees,  also,  is  not 
immediately  available  because,  as  explained  above,  these 
will  have  to  be  left  for  growing  stock.  With  technical 
progress,  and  with  improved  forestry  practices,  on  the 
other  hand,  there  will  be  opportunities  for  greatly  ex- 
panding the  use  for  pulp  for  species  now  little  used, 
and  of  material  such  as  that  now  wasted  in  logging  and 
sawmilling. 

Ownership  of  Timber  Supplies 

The  character  qf  ownership  of  the  timber  as  well  as 
of  the  land  is  a  primary  factor  in  our  forest  situation. 
It  influences  the  time  and  rapidity  of  cutting,  and  the 
organization  of  operations  for  sustained  production. 
It  influences  the  measures  taken  before,  during,  and 
after  cutting  to  insure  the  establishment  of  new  stands. 
It  also  affects  the  consideration  given  to  dependent  in- 
dustries and  communities. 

This  is  particularly  true  of  saw  timber.  The  national 
requirements  for  forest  products  will  best  be  met  if 
programs  of  forestry  are  based  on  saw  timber  as  the 
major  object  of  management  and  if  sufficiently  long 
rotations  are  used  to  produce  timber  of  considerable  size 
and  good  quality.  This  has  been  the  experience  of  every 
country  where  forest  management  has  been  substituted 
for  forest  liquidation. 

Table  6  shows  how  the  saw  timber  is  distributed 
among  the  various  classes  of  owners.  Public  agencies 
own  or  control  about  42  percent  of  the  total  supply, 
including  a  large  proportion  of  the  I'elatively  inacces- 
sible timber  in  the  West.  They  own  only  6  percent  of 
the  saw  timber  in  the  East.  There  is  221  billion  board 
feet  of  saw  timber  in  farm  woodlands,  mostly  east  of 
the  Plains.  Relatively  accessible  and  of  better-than- 
average  timber-growing  capacity,  the  farm  woods  in- 
clude almost  40  percent  of  the  forest  land  and  40  percent 
of  the  saw  timber  in  the  East. 

Industrial  and  other  nonf armer  owners  hold  the  larg- 
est acreage  of  forest  land  and  the  largest  volume  of 
saw  timber.    In  general,  their  land  is  potentially  more 


productive  and  their  timber  more  accessible  than  that 
in  public  ownership.  They  supply  fully  two-thirds  of 
the  national  saw  timber  cut.  Less  than  one-fifth  of 
their  land  but  60  percent  of  their  timber  is  in  the  West. 

Table  6. — Ownership  of  saio  timber,  1938 
[In  billion  board  feet] 


Total 

Public 

Private 

Region 

Na- 
tional 
forest 

Other 
Federal 

State 
and 
local 

Total 

Farm 

Other 

84.0 
U.3 

57.6 
386.6 
882.6 
213.5 

125.0 

1.6 

.3 

3.9 

13.5 

360.6 

85.4 

100.3 

0.1 
.1 
1.3 
1.7 
90.5 
2.9 

15.1 

1.3 

.1 

5.7 

1.3 

49.0 

.8 

1.4 

81.0 
13.8 
46.7 
370.1 
382.5 
124.4 

8.2 

19.9 
10  1 
13.9 
161.1 
13.5 
2.8 

.1 

61.1 

Central 

Lake 

3.7 
32  8 

South 

209.0 

Columbia  River  Basin. 
California                 .  .. 

369.0 
121.6 

Southern  Rocky  Moun- 
tain 

8. 1 

Plains' 

Total.. 

1,  763.  6 

565.6 

a  111.  7 

89.6 

1,  026.  7 

221.4 

805.3 

'  Most  of  woodland  in  Plains  region  is  classed  as  noncommercial,  though  there  is 
a  considerable  volume  of  timber. 

2  Less  than  50  million  feet. 

3  Includes  50  billion  board  feet  on  the  0.  and  C.  lands  under  the  administration 
of  the  General  Land  Office,  Department  of  the  Interior,  and  35  billion  board  feet  on 
Indian  lands  under  the  jurisdiction  of  the  Office  of  Indian  Affairs,  Department  of 
the  Interior. 

Availability  of  Timber  Supply. 

The  estimates  of  timber  stand  presented  above  do 
not  measure  the  quantity  available  for  cutting,  for  two 
reasons.  First,  most  of  the  cordwood  and  younger  saw 
timber  should  be  retained  as  growing  stock.  Growing 
stock,  together  with  the  land,  makes  up  the  forest  capi- 
tal upon  which  sustained  yield  or  forest  "interest"  must 
be  based.  Second,  an  appreciable  portion  of  the  timber 
at  present  is  economically  unavailable — cannot  be  cut 
profitably — because  of  its  size  and  quality,  the  propor- 
tion of  inferior  species,  the  difficulty  and  high  cost  of 
logging,  and  remoteness  from  established  transportation 
facilities  and  markets,  or  for  other  reasons. 

It  is  estimated  that  about  two-thirds  of  the  saw  tim- 
ber in  the  United  States  could  be  cut  profitably,  by 
reasonably  efficient  operators,  under  present  or  recent 
operating  and  market  conditions.  In  the  West,  where 
much  of  the  saw  timber  is  high  up  in  the  mountains, 
about  half  is  economically  available  now.  Improve- 
ments in  logging  and  milling  practices,  and  changing 
economic  conditions,  will  undoubtedly  push  back  the 
limits  of  economic  availability,  but  considerable  volumes 
may  never  be  utilized.  Possibly  90  percent  of  the  saw 
timber  in  the  East  is  economically  available. 

Forest  Drain  and  Timber  Growth 

Any  appraisal  of  the  adequacy  of  our  timber  supply 
will  have  to  take  account  not  only  of  the  volume  of 
available  standing  timber  but  also  the  rate  at  which 
it  is  being  used  up.  This  is  the  difference  between  the 
annual  drain — the  volume  of  material  removed  from 
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tlie  forests  by  cutting  and  that  killed  or  destroyed  by 
fire,  insects,  disease,  wind,  and  other  destructive  agen- 
cies— and  the  annual  growth. 

Forest  Drain. — In  1936,  a  year  in  which  economic 
activity  was  still  considerably  below  the  predepression 
level,  the  total  drain  on  our  timber  supply  was  13.5 
billion  cubic  feet  (table  7).  Sevent}'  percent  of  this, 
equivalent  to  47.8  billion  board  feet,  was  saw  timber. 
Cutting  accounted  for  85  percent  of  the  total  drain, 
and  89  percent  of  the  saw-timber  drain;  destructive 
agencies  for  the  rest.  The  included  losses,  however,  are 
not  a  full  measure  of  the  damage  to  the  forest;  for 
example,  they  do  not  take  account  of  the  destruction 
of  young  growth,  the  retardation  in  growth  of  injured 
trees,  or  the  depreciation  in  the  productive  capacity  of 
the  forest  soil. 

Although  softwoods  comprised  some  75  percent  of 
the  saw-timber  drain  and  60  percent  of  the  total  drain, 
the  relative  rate  of  drain  on  the  hardwood  supply,  in 
both  saw  timber  and  total  volume,  was  about  twice  that 
for  softwood. 

Current  Timber  Growth. — ^The  total  current  gi'owth 
of  timber  is  estimated  at  11.4  billion  cubic  feet;  saw- 
timber  growth  at  Si'  billion  board  feet,  two-thirds  of 
which  is  softwood.  Nearly  two-thirds  of  the  saw-timber 
growth  is  in  the  South,  principally  in  pine  forests.  Not 
all  of  the  growth  really  counts.  This  total  includes 
the  growth  on  economically  unavailable  stands,  as  well 
as  the  growth  of  relatively  inferior  species,  some  of 
which  may  not  be  utilized.  Probably  not  more  than 
9.6  billion  cubic  feet,  including  27.5  billion  board  feet 
of  saw  timber,  can  be  considered  as  effective  growth  of 
usable  timber. 

Table  7. — Drain  on  commercial  forests,  1936 


All  timber ' 

Saw  timber ' 

Item 

Total 

Soft- 
wood 

Hard- 
wood 

Total 

Soft- 
wood 

Hard- 
wood 

Cut  for  use; 

Lumber.. - 

Fuel  wood 

Pulpwood 

Hewed  ties 

Fence  posts 

Veneer  logs 

Round      mine 

timbers 

Cooperage 

Shingles 

Other 

MiUion 

cu.ft. 

5,368 

3,619 

706 

354 

327 

253 

161 
149 
109 
3M 

Million 

cu.ft. 

3,998 

1,219 

638 

183 

131 

72 

47 
61 
108 
153 

Million 

cu.ft. 

1.370 

2,400 

68 

171 

196 

181 

114 

88 

1 

201 

Billion 
bd.  ft. 
27.70 
6.40 
2.25 
1.49 
.63 
1.19 

.15 
.71 
.49 
1.43 

Billion 

bd.ft. 

22.01 

3.12 

2.11 

.88 

.25 

.41 

.08 
.34 
.49 
.71 

BiUion 

bd.ft. 
5.69 
3.28 
.14 
.61 
.38 
.78 

.07 
.37 

.72 

Total 

11,400 

6,610 

4,790 

42.44 

30.40 

12.04 

Killed— not  used: 
Bv  fire 

862 
1,201 

589 
862 

273 
339 

1.39 
3.97 

1.20 
3.57 

.19 

other  agencies. . 

.40 

Total 

2,063 

1,451 

612 

5.36 

4.77 

.59 

Aggregate  drain 

13,463 

8,061 

5,402 

47.80 

3517 

12.63 

Relation  of  Current  Growth  to  Drain. — Although 
total  current  growth  for  the  country  as  a  whole  ap- 
proaches current  drain,  the  situation  is  actually  less 
favorable  than  the  growth-drain  comparisons  of  table  8 
indicate.  Not  all  of  the  growth  can  be  utilized.  Cut- 
ting, for  the  most  part,  takes  the  better  trees,  but  much 
of  the  growth  is  on  small,  low-quality  trees.  Much  of 
the  drain  is  concentrated  locally,  so  that  the  timber 
essential  for  many  established  industries  is  being  rapidly 
exhausted. 

The  high  ratios  of  drain  to  growth  on  the  west  coast 
are  less  significant  than  they  would  otherwise  be  because 
of  the  large  volume  of  virgin  timber,  which  would 
permit  a  certain  excess  of  cutting  if  it  were  properly 
distributed.  On  the  whole,  however,  the  existing  stand 
of  economically  available  timber  is  insufficient  to  sus- 
tain the  current  rate  of  saw-timber  drain.  The  saw- 
timber  stands  in  the  East  have  only  about  two-thirds 
of  the  volume  needed  to  sustain  an  annual  saw-timber 
drain  even  as  large  as  that  in  1936. 

Table  8. — Current  annual  timber  growth  and  drain,  1936 


Region 

All  timber 

Saw  timber 

Growth 

Drain 

Growth 

Drain 

Northeast    .        .        ....         ... 

MiUion 

cu.ft. 

1,260 

668 

979 

6,495 

1,634 

155 

196 

Million 

cu.ft. 

1,370 

907 

983 

6,689 

2,849 

501 

164 

Million 

bd.ft. 

2,625 

978 

1,850 

20.  403 

5,247 

414 

516 

Million 
bd.lt. 
2,468 

Central 

1,781 

Lake 

South 

2,420 
23,642 

Columbia  River  Basin 

14.264 

2,649 

Sniilhrrn  Rneky  Mnnntain 

584 

Plains  ' 

11,287 

13,463 

32,033 

47,808 

'  Expressed  in  terms  of  volume  of  round  timber  from  which  the  various  items  were 
cut.    This  includes  small  trees  as  well  as  those  of  saw-timlx-r  size. 

3  Exprcsscti  in  terms  of  the  volume  of  lumber  that  could  have  been  sawed  from  the 
trees,  regardless  of  whether  the  actual  product  was  lumber  or  something  else. 


1  Growth  and  drain  in  Plains  region  not  estimated.  Nearly  all  forest  in  the  region 
has  been  classed  as  noncommerical,  although  it  produces  considerable  timber  for  local 
use. 

Timber  Requirements 

No  one  can  say  with  assurance  just  how  much  wood 
we  shall  use  at  any  future  time — even  within  the 
next  decade,  and  certainly  not  50  or  100  years  hence. 
Equally  indeterminate  is  the  amount  of  timber  that 
we  shall  supply  to  other  countries.  Yet  a  sound  pro- 
gram of  forestry  must  aim  to  anticipate  both  future 
domestic  requirements  and  foreign  demands. 

One  factor  that  will  influence  the  amount  of  timber 
we  can  consume  or  export  is  the  timber  supply.  An 
abundance  of  timber  of  the  desired  kinds  and  quality, 
at  low  co.st,  would  make  for  larger  consumption.  On 
the  other  hand,  scarcity,  poor  quality,  and  high  prices 
would  make  for  less  consuniption.  This  is  one  reason 
why  utilization  of  the  great  volume  of  inferior  timber 
in  our  forests  constitutes  a  difficult  problem. 

Another  factor  is  the  ability  of  people  to  purchase 
timber  products.  When  incomes  of  farmers  and  in- 
dustrial workers  are  low,  their  expenditures  for  hous- 
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ing  and  for  many  timber  products  are  small.  High 
incomes  and  high  standards  of  living,  on  the  other 
hand,  would  unquestionably  make  for  greater  con- 
sumption of  timber.  There  are  also  great  possibilities 
for  developing  new  wood  uses  and  products.  Wood 
is  still  largely  used,  except  for  shaping  by  manufac- 
ture, in  substantially  the  form  in  which  nature  pro- 
duces it.  But  even  so.  many  of  our  present  uses  of 
wood  have  developed  within  the  last  hundred  years. 
Eevolutionary  changes  in  wood  utilization  may  be  ex- 
pected in  the  future,  particularly  through  chemical 
processes.  These  may  result  in  a  considerable  increase 
in  total  consumption,  although  some  present  uses  may 
decline. 

Then  there  is  good  reason  to  believe  that  the  United 
States  may  play  a  larger  part  than  heretofore  in  world 
timber  markets.  The  trend  of  wood  consumption  in 
most  of  the  principal  wood-consuming  countries  ex- 
cept the  United  States  has  been  upward  for  a  century. 
Meanwhile,  few  of  these  countries  can  permanently  in- 
crease their  own  timber  production,  particularly  of 
the  softwoods  that  are  most  in  demand.  World  mar- 
kets may  therefore  take  larger  volumes  of  American 
timber,  provided  it  is  available  and  priced  within  the 
reach  of  foreign  consumers. 

Finally,  the  amount  of  American  timber  consumed 
will  be  influenced  by  the  efficiency  and  aggressiveness 
with  which  all  avenues  for  the  utilization  of  wood  are 
expanded.  It  is  reasonable  to  believe  that  modern 
scientific  methods  applied  to  promoting  the  use  of 
forest  products,  whether  in  present  forms  or  as  some- 
thing entirely  different,  would  increase  consumption 
just  as  has  been  the  case  with  other  materials. 

Table  9  summarizes  what  is  believed  to  be  a  reason- 
able estimate  of  possible  future  consumption,  exports, 
and  other  forest  drain,  looking  ahead  several  decades. 
This  estimate  is  based  on  an  analysis  of  consumption 
trends  and  other  factors  that  influence  the  use  of  wood 
in  building  and  for  pulp,  heating,  and  other  impor- 
tant uses.  A  margin  was  added  to  allow  for  new  uses 
and  export  and  as  a  measure  of  safety.  Any  reduc- 
tion in  losses  by  fire  and  other  agencies  that  may  re- 
sult from  a  forestry  program  will  increase  this  margin. 
The  totals,  68  billion  board  feet  of  saw  timber  and 
21.4  billion  cubic  feet  of  all  timber,  are  not  much 
larger  than  the  corresponding  figures  for  20  to  30 
years  ago,  when  our  population  was  much  smaller  and 
world  timber  requirements  much  less  than  now.  Al- 
though it  may  seem  large,  one  must  remember  that 
not  all  of  the  timber  that  is  grown  has  to  be  cut;  that 
in  publicly  owned  forests  the  maintenance  of  forest 
cover,  to  protect  watersheds  and  assure  other  benefits, 
may  take  precedence  over  timber  use  and  that  many 
decades  will  be  required  to  put  our  forests  in  condition 
to  yield  permanently  21.4  billion  cubic  feet  a  year. 


Table  9. — Estimated  future  annual  drain  on  American  forests, 
2000  A.  D.  and  thereafter 


Use  or  drain 

Saw 
timber' 

.Ml 
timber! 

Domestic  consumption: 

Billion 
bdjt. 
30 

7 

AfiUion 
eu.fl. 

6.000 

5.  170 

Pulp  wood. 

2. 500 

1.930 

Total 

51 
12 

15.600 

Margin  for  new  uses,  for  export,  and  for  a  safety  factor 

3.800 

Total  estimated  cut...  

63 
5 

19.  400 

Losses,  lire,  insects,  disease,  etc 

2.000 

68 

21,400 

'  In  terms  of  sawed-lumber  equivalent. 
-  In  terms  of  round  timber. 

A  Plan  of  Timber  Management 

The  sustained-yield  objective  proposed  in  the  pre- 
ceding paragraphs  is  greatly  in  excess  of  current 
growth.  A  substantial  advance  in  forestry  is  requisite 
to  attain  that  objective.  It  can  be  attained  by  inten- 
sive management  of  part  of  our  commercial  forest  land 
and  less  intensive  management  of  the  rest. 

Any  practical  concept  of  management  designed  to 
balance  future  yields  with  probable  timber  needs  must 
recognize  that  the  intensity  of  management  of  a  given 
tract  will  be  influenced  by  many  economic  and  physical 
factors.  The  more  productive  and  better  situated  lands 
will  be  managed  the  more  intensively.  The  poor  and 
remote  lands  may  deserve  little  more  than  protection. 
An  intermediate  category  will  be  suitable  for  an  ex- 
tensive form  of  management. 

A  plan  of  management  that  would  bring  timber 
yields  and  requirements  into  balance  is  summarized 
in  table  10.  This  plan,  which  is  of  course  somewhat 
theoretical  and  flexible,  would  ultimately  provide  a 
sustained  annual  yield  of  21.4  billion  cubic  feet,  in- 
cluding 68  billion  board  feet  of  saw  timber. 

Table  10. — A   suggested  plan  of  management  to   bring  timber 
jfields  and  requirements  into  balance 


Typeo 

management 

.^rea 

Total 
annual 
yield 

Intensive  forestry  i 

Million 
acres 
100.0 
311.7 
50.0 

.trillion 
cubic  feet 
8,400 

13, 000 

Simple  protection  '- 

0 

Total 

461.7 

21,400 

I  Involves  high  standards  of  protection  and  silvicultural  practice,  so  that  the  quan- 
tity and  quality  of  the  yield  will  approach  the  productive  capacity  of  the  land. 

•  Involves  adequate  fire  protection  and  such  silvicultural  measures  as  are  necessary 
to  maintain  growth  in  sufficient  quantity  for  commercial  utilization. 

3  Involves  reasonably  good  protection  against  fire  and  overgrazing  and,  in  some 
instances,  reforestationorotherrevegetation  where  necessary  to  establish  a  protective 
cover.  None  of  the  estimated  370  million  cubic  feet  of  growth  is  considered  to  be 
economically  available. 

To  attain  such  an  objective  in  75  years  -would  re- 
quire an  increase  in  area  under  intensive  forestry  of 
more  than  a  million  acres  a  year.    It  would  mean  a 
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great  expansion  in  the  area  under  extensive  forestry. 
The  growing  stock  in  the  East  would  have  to  be 
doubled.  In  the  West  the  remaining  timber  would 
have  to  be  carefully  husbanded  so  that  cutting  could 
proceed  on  a  sustained-yield  basis. 

Forestry  and  Employment 

It  has  been  estimated  that  in  1936  the  equivalent  of 
nearly  3.8  million  man-years  of  employment  resulted 
directly  and  indirectly  from  the  forest  resource  (table 
11).  Direct  employment  includes  persons  engaged  in 
growing,  protecting,  harvesting,  and  primary  manu- 
facturing of  forest  products,  and  those  in  correspond- 
ing activities  for  otlier  constituents  of  the  forest  re- 
source. Indirect  employment  includes  those  engaged 
in  the  further  manufacture  of  wood  into  finished  prod- 
ucts, in  transportation,  distribution,  and  building  con- 
struction and  in  corresponding  activities  for  other 
constituent  resources. 

If  the  forest-management  program  proposed  above 
could  be  carried  out,  the  ultimate  possibilities  for  di- 
rect and  indirect  employment  would,  it  is  estimated,  be 
increased  to  the  equivalent  of  more  than  6.3  million  man- 
years.  The  greater  part  of  the  increase  would  depend 
upon  the  availability  of  markets  to  permit  harvesting 
and  manufacture  of  forest  products. 


Table  11. 
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-Forest-resource  employment  in  the  United  States  in 
man-years,  193ii 


Resource 

Direct  em- 
ployment 

Indirect  em- 
ployment 

Total 

1, 392, 500 

196,000 

23.000 

13,500 

125,000 

1,  937,  500 
27,000 

3,  330,  000 

Forest  ranges.  ._ _ 

223,000 

Forest  wildlife 

23,000 
13,500 

Forest  recreation  . 

70,000 

195  000 

All 

1,750,000 

2,034,500 

3,784,500 

Perhaps  even  more  significant  than  numbers  of  per- 
sons emploj-ed  is  the  fact  that  sustained-yield  forest 
management  will  facilitate  the  establishment,  in  or 
near  the  forests,  of  permanent  communities,  based  upon 
wood-using  and  other  forests  industries.  No  longer 
will  such  industries  have  to  pursue  a  retreating  timber 
supjDly  or  will  the  forest  communities  be  left  stranded, 
without  a  source  of  livelihood. 

The  foregoing  estimates  relate  to  regular  or  recurrent 
employment.  In  addition  to  this,  a  large  additional  res- 
ervoir of  work  exists  in  connection  with  nonrecurring 
capital  expenditures  for  various  phases  of  forest  restora- 
tion, protection,  and  management.  This  work,  to  a 
considerable  extent,  can  be  done  at  times  when  regular 
emploj'ment  is  slack  and  jobs  are  needed ;  it  is  related 
closely  to  the  iJublic-works  progi-ams  set  forth  in  the 
later  chapters  of  this  report. 
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FACTORS,    METHODS,    AND    PROBLEMS    IN    EVALUATING 

FORESTRY    ACTIVITIES 


Objectives  of  Forest-land-use  Program 

The  general  objective  of  a  national  program  of  forest- 
land  use  is  to  bring  about  such  use  of  the  Nation's  forest 
land  that  it  will  meet  current  and  future  needs  for  forest 
products  and  services.  Forest  products  include  timber, 
forage,  and  other  products  of  the  land.  Services  include 
protection  of  soil  and  water,  scenic  and  recreational 
values,  protection  against  harshness  of  climate,  provi- 
sion of  habitats  for  wildlife^  and  other  contributions  to 
the  public  health  and  welfare. 

Attaiimient  of  this  objective  does  not  require,  nor 
would  it  be  economically  justifiable  to  seek,  maximum 
timber  production  from  all  forest  land.  Analysis  of  our 
forest  situation  and  probable  requirements,  discussed  in 
the  preceding  section,  indicates  that  the  objective,  so  far 
as  timber  products  are  concerned,  can  be  attained  with  an 
ample  margin  of  safety  if  a  portion  of  our  commercial 
forest  land  is  managed  intensively  and  the  rest  not  so 
intensively. 

Management  for  timber  production  will  generally 
safeguard  the  other  services  and  benefits  of  the  forests 
that  are  so  managed.  It  will  be  necessary  also  to  main- 
tain forest  cover  on  forest  land  that  is  not  managed 
primarily  for  timber  production.  This  can  be  accom- 
plished mainly  through  protection  against  fire  and 
overgrazing.  On  some  of  these  lands  a  certain  amount 
of  reforestation,  other  restoration  of  vegetative  cover, 
or  "upstream"  engineering  treatment  of  the  land  may 
be  needed  also,  in  order  to  regulate  run-off,  stabilize  soil, 
provide  forage  and  game  cover,  or  increase  recreational 
and  scenic  values.  Such  lands  will,  of  course,  require 
roads,  trails,  and  physical  facilities  for  administration 
and  use. 

Public  Works  and  Related  Activities  Required 
to  Effectuate  the  Forest-Land-Use  Program 

Effectuation  of  a  forest-land-use  program  involves 
several  lines  of  public  and  private  action.  It  will  re- 
quire much  intensive  research — biological,  technologi- 
cal, and  economic — to  develop  methods  of  production 
and  utilization.  It  will  require  a  broad  program  of  edu- 
cation of  forest -land  owners,  users  of  forest  products, 
and  the  public  at  large,  to  instruct  them  in  methods  of 
production  and  use  and  to  gain  their  support  for  a 
land-use  program.  It  will  require  the  training  and  em- 
ployment of  technical  and  administrative  staffs  to  man- 
age public  and  private  forests,  and  the  organization  of 
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a  competent  labor  force  to  work  on  the  land  and  in  the 
plants  that  process  forest  materials.  It  will  require 
institutional  adjustments  and  devices,  partly  through 
legislation,  to  facilitate  and  stimulate  good  forest-land 
management.  It  will  require  more  systematic  adjust- 
ment and  stabilization  of  forest-land  ownership  than 
can  be  brought  about  by  the  hit-or-miss  process  of  tax 
delinquency  and  land  abandonment. 

It  will  require  also  an  extensive  program  of  works, 
designed  to  build  up  and  equip  the  physical  plant  of 
the  forest  enterprise.  These  works  may  be  grouped 
in  at  least  four  broad  classes,  namely:  (1)  Protection 
of  the  forest  resources  from  destruction;  (2)  rehabili- 
tation and  development  of  the  resources;  (3)  construc- 
tion of  facilities  required  for  administration  and  man- 
agement; (4)  construction  of  facilities  required  for 
utilization.  Some  facilities,  such  as  roads,  serve  all 
four  of  these  purposes. 

Wlien  these  activities  are  carried  out  on  land  owned 
by  the  Federal,  State,  or  local  governments,  they  clearly 
fall  within  the  field  of  public  works.  But  public  for- 
estry projects  need  not  be  confined  to  publicly  owned 
land.  The  public  interest  in  conservation  and  develop- 
ment of  our  forest  resources,  regardless  of  their  own- 
ership, has  long  been  recognized.  For  many  years, 
Government  has  shared  in  the  cost  of  protecting  pri- 
vately owned  forests  from  fire  and  other  destructive 
agencies.  Federal  and  State  Governments  have  sub- 
sidized forest  planting,  mainly  on  farm  lands.  Within 
the  last  few  years  governmental  agencies  have  advanced 
funds  for  the  construction  of  privately  owned  timber- 
processing  plants.  A  long-time,  over-all  program  of 
forest  development  may  well  contemplate  much  greater 
public  participation  in  works  on  private  lands,  both 
through  outright  expenditures  and  through  advance  of 
funds  that  eventually  will  be  repaid. 

At  the  same  time,  although  not  "works"  in  the  nar- 
row sense  of  the  word,  public  acquisition  of  forest  land 
is  an  essential  part  of  a  program  of  forestry  and  of 
public  works  in  the  field  of  forest-land  use.  Govern- 
mental assistance  to  private  owners  will  not  in  all  cases 
insure  that  the  desirable  programs  will  be  carried  out. 
Ownership  of  the  land  will  in  many  instances  be  neces- 
sary to  facilitate  the  undertaking  of  works  projects  by 
public  agencies,  to  insure  continuity  and  stability  of 
management,  and  to  give  the  public  sufficient  control 
over  the  land  to  insure  that  the  anticipated  benefits, 
will  be  realized. 
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The  present  report  deals  primarily  with  a  program 
of  works  connected  with  the  handling  of  forest  land 
for  tree  production,  both  for  use  as  timber  and  for  the 
other  benefits  of  forest  cover,  and  with  over-all  activi- 
ties such  as  protection,  transportation  facilities,  and 
administrative  facilities  which  apply  to  both  commer- 
cial and  noncommercial  forest  land. 

Most  of  the  works  activities  covered  in  this  report 
also  serve  to  pi'otect  watersheds,  stabilize  the  soil,  to 
provide  forage  for  domestic  livestock  and  habitat  for 
many  forms  of  wildlife,  and  to  improve  recreational 
facilities.  These  purposes,  therefore,  must  be  considered 
along  with  the  timber-management  objectives  when 
evaluating  projects.  Specialized  activities  in  these 
fields,  covering  forest  as  well  as  nonforest  land,  are 
dealt  with  in  the  range,  recreation,  and  wildlife  reports 
and  are  not  covered  here. 

Formation  of  a  Forest-Works  Program 
Ultimate  Goal 

The  ultimate  goal  of  a  public-works  program  in  for- 
est-land use,  as  in  other  fields,  is  to  maintain  and  in- 
crease the  national  well-being  through  production  of 
goods  and  services.  This  can  be  accomplished  in  the 
long  run  only  through  protecting,  developing,  and  ex- 
panding the  natural  resource  base  from  which  goods 
are  derived  and  upon  which  many  services  are  de- 
pendent. 

The  extent  to  which  such  development  and  expan- 
sion of  our  forest  resources  will  be  justifiable  depends 
fundamentally  on  the  nature  and  extent  of  our  future 
need  for  forest  products  and  services.  Our  need  for 
forest  i^roducts,  on  the  other  hand,  will  be  influenced 
by  the  degree  to  which  the  abundance  and  low  price  of 
such  products  enable  our  own  people  and  our  foreign 
customers  to  buy  them,  and  by  the  success  of  research 
in  discovering  new  and  better  ways  of  using  them. 

The  goal  of  the  program  is  not  primarily  to  make 
jobs,  although  the  creation  of  jobs  may  be  a  deciding 
factor  in  the  timing  and  location  of  specific  projects. 
In  other  words,  a  project  cannot  be  justified  mei'ely  by 
the  fact  that  it  will  give  employment,  but  it  must  be 
worth  doing  as  a  part  of  the  over-all  program  of  build- 
ing up  and  maintaining  our  resources.  This  principle 
has  been  well  stated  in  the  following  words :  "The  rich- 
ness of  our  domain  does  not  free  us  from  the  responsi- 
bility of  devoting  our  time  and  our  energies  to  making 
right  things,  lest  we  waste  our  substance  in  making 
wrong  things.  Thus,  we  have  the  resources  for  using 
all  our  unemployed  workers  in  the  construction  of  pyra- 
mids, but  we  would  scarcely  call  the  decision  to  do  so 
one  of  social  intelligence.  Public  works  construction 
is  a  means  toward  an  end  rather  than  an  end  in  itself. 
Great  though  the  process  values  may  be  in  providing 


jobs  in  a  period  of  economic  strain,  the  primary  aim  of 
the  process  must  be  a  product  that  will  contribute  to  the 
development  of  the  Nation." ' 

Nor  is  the  gaining  of  direct  income  for  the  public 
treasury  a  major  objective  of  the  program.  Except 
under  a  system  of  State  capitalism,  public  works  are 
seldom,  if  ever,  undertaken  primarily  to  earn  a  profit. 
Other  public  values  and  benefits  generally  have  much 
greater  weight  in  determining  whether  a  given  program 
or  pi'oject  should  be  undertaken.  But  the  possibility 
that  it  will  be  "self-liquidating"'  may  be  an  important 
factor  in  deciding  whether  government  shoidd  finance 
a  project.  This  will  be  particularly  true  where  the  gov- 
ernment is  asked  to  advance  funds  to  expedite  programs 
for  which  private  beneficiaries  or  local  units  of  govern- 
ment should  eventually  pay  a  large  share. 

Relation  of  Benefits  to  Costs 

The  basic  criterion  for  evaluating  a  program  or  a 
specific  project  is  the  relation  of  benefits  to  costs.  All 
benefits  and  all  costs  must  be  considered,  regardless  of 
whether  enjoyed  or  incurred  by  individuals  or  by  the 
public  at  large. 

Costs  (including  associated  disutilities)  are  ordi- 
n:  rily  computed  and  expressed  in  monetary  terms,  in 
money  or  its  equivalent.  Their  determination  for  a 
given  program  is  a  specific  technical  problem  in  the  field 
concerned.  If  all  benefits  could  also  be  expressed  in 
money,  it  would  be  possible  to  reduce  both  benefits  and 
costs  to  the  same  point  in  time,  and  to  express  the  lela- 
tion  of  benefits  to  costs  by  a  ratio  which  would  be  com- 
parable with  similarly  determined  ratios  for  any  juim- 
ber  of  projects  in  as  wide  a  variety  of  fields  as  might 
be  desired.  In  spite  of  the  obvious  advantages  of  a 
monetary  common  denominator,  it  is  clear  that  there 
are  difficulties  in  the  way  of  its  use. 

Benefits  of  forestry  projects  consist  only  in  part  of 
goods  and  services  that  are  commonly  bought  and  sold 
and  which  therefore  can  be  appraised  in  the  market 
sense.  They  consist  also  of  indirect  and  nonvendible 
returns  which  are  difficult  to  appraise  objectively  be- 
cause recognized  guide  posts  like  market  prices  are 
wanting.  In  absence  of  monetary  expression  of  these 
returns,  however,  it  is  necessary  to  fall  back  on  word 
pictures  for  setting  up  priorities  in  public  works.  The 
mind  can  retain  and  compare  onlj'  a  few  such  word  pic- 
tures at  one  time.  In  such  case,  the  choice  among  proj- 
ects competing  for  a  limited  fund  tends  to  represent  the 
personal  predilection  of  those  in  authority,  influenced 
by  the  showmansliip  of  the  sponsors.  Therefore  the 
development  of  reasonable  methods  of  evaluating  the 
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iionvendible  returns  from  forestry  undertakings  is  of 
great  importance  to  the  intelligent  plaiming  of  public 
works  in  this  field. 

In  referring  to  the  evaluation  of  benefits  in  monetary 
terms  for  the  pux'pose  of  arriving  at  a  benefit-cost  ratio, 
it  is  not  intended  to  imply  that  such  a  ratio  can  be  estab- 
lished irrespective  of  the  scope  of  the  project,  or  the  lim- 
its to  which  it  may  be  carried.  Execution  of  the  most 
urgent  projects  in  any  field  would  reduce  the  value  of 
more  benefits  from  additional  projects  of  the  same 
type — i.  e.,  would  reduce  the  margin  of  benefits  over 
costs.  Eventually,  of  course,  a  point  would  be  reached 
beyond  which  added  projects  would  give  a  benefit-cost 
ratio  less  than  unity — i.  e.,  the  cost  increments  would 
exceed  the  corresponding  benefit  increments.  There 
may  be  social  justification  for  any  works  project  (con- 
sidered apart  from  alternative  projects)  which  yields 
benefits  with  a  social  value  slightly  in  excess  of  one 
dollar  in  return  for  the  last  dollar  of  cost  incurred. 

This  concept  of  cost-benefit  ratio  as  related  to  the 
marginal  unit  of  cost  is  also  of  great  importance  as  a 
means  of  arriving  at  comparative  valuations  for  works 
projects  of  different  types.  From  the  standpoint  of 
society,  the  ideal  arrangement  would  be  achieved  when 
the  cost-benefit  ratio  was  identical  for  the  marginal 
dollars  expended  on  every  class  of  project.  If  such 
a  marginal  equilibrium  were  attained,  the  investment 
in  public  works — no  matter  how  large  or  small  it  might 
be  in  the  aggregate — would  provide  the  greatest  pos- 
sible total  of  social  benefits.  Theoretical  techniques 
can  be  developed  for  defining  this  marginal  equilibrium 
but  a  great  deal  of  work  will  have  to  be  done  to  make 
them  practicably  applicable  to  the  problems  in  hand. 
In  the  meantime,  a  common-sense  approach  (with  re- 
gard for  the  principles  which  have  been  outlined)  will 
permit  a  rough  determination  of  priorities  and  provide 
a  reservoir  of  urgently  needed  projects  sufficient  for 
execution  in  the  near  future. 

In  the  last  analysis,  it  may  be  assumed  that  once  a 
specific  forestry  program  for  a  given  area  has  been 
determined  to  be  necessary  for  the  public  welfare,  any 
reasonable  project  or  group  of  projects  essential  to  its 
effectuation  will  be  justified.  For  example,  if  it  is 
decided  that  a  given  watershed  should  be  kept  in  forest 
in  order  to  supply  local  needs  for  timber  and  water, 
prevent  damage  from  floods,  and  provide  recreation, 
any  expenditures  necessary  lor  the  requisite  forest 
planting  and  forest  protection  should  be  approved. 

Intensity  of  Management 

The  character  and  volume  of  work  that  can  be  justi- 
fied on  a  given  area  will  depend  upon  how  intensively 
the  area  needs  to  be  managed  in  order  to  provide  the 
goods  and  services  that  the  public  interest  demands. 


It  has  been  pointed  out  above  that  only  a  portion  of  our 
forest  land  will  need  to  be  managed  intensively  in  order 
to  meet  our  wood  requirements,  and  that  protection 
alone  will  suffice  for  some  areas. 

The  degree  of  intensity  of  use  should  be  adjusted 
to  regional  and  local  needs  and  potentialities,  as  deter- 
mined by  physical,  biological,  economic,  and  social  fac- 
tors. For  example,  factors  favoring  intensive  use  in- 
clude easy  accessibility,  high  productivity  of  sites, 
high  proportion  of  valuable  tree  species,  reasonably 
adequate  growing  stock,  fairly  slight  danger  of  loss 
from  fire  or  other  agencies,  good  local  demand  for  a 
variety  of  timber  products  (including  low-grade  ma- 
terial), stable  ownership  in  units  suitable  for  sustained- 
yield  management,  adequate  resident  supply  of  compe- 
tent workers,  and  public  sentiment  favorable  to  a  forest 
economy.  Where  the  opposite  conditions  prevail,  ex- 
tensive management  or  simple  protection  may  be  all 
that  can  be  justified.  Intensive  silvicultural  measures 
will  generally  be  confined  to  areas  where  production  of 
timber  is  a  major  objective.  Mere  protection  and  main- 
tenance of  forest  cover,  together  with  such  improve- 
ments as  are  needed  for  administration  and  use,  will 
suffice  to  insure  most  of  the  other  benefits  of  forest  cover. 

Requirements  of  a  Forest-Works  Program 

Orderly  Sequence  of  Activities. — A  program  for  the 
protection,  development,  management,  and  utilization 
of  the  forest  resource  involves  a  wide  variety  of  works 
projects  and  other  activities.  To  a  considerable  extent, 
activities  on  a  given  area  must  follow  a  definite  sequence. 
For  example,  in  many  areas  the  first  step  might  be  ac-  I 
quisition  of  the  land.  Then  I'oads  and  trails  would  be 
built  to  make  the  area  accessible  and  facilitate  adminis- 
tration. At  the  same  time,  lookout  towers  and  telephone 
lines  and  firebreaks  would  be  built  as  part  of  the  pro-  ' 
gram  of  fire  protection.  Nurseries  would  be  estab-  \ 
lished  and  seedlings  grown,  which  would  then  be  used 
to  plant  up  vacant  lands.  After  a  few  years,  weeding 
and  thinning  and  improvement  cutting  would  be  done 
in  the  plantations,  and  similar  operations  would  be 
necessary  in  the  natural  stands.  As  the  forest  became 
older,  timber  utilization  roads  would  be  built,  and  saw- 
mills and  other  plants  to  process  the  timber  would  be 
established.  At  the  same  time,  projects  connected  with 
other  uses  of  the  forest  might  be  undertaken,  such  as 
range  improvements,  soil  conservation  measures,  stream 
improvement,  development  of  water  supplies,  and  pro-  i 
vision  of  recreation  facilities.  * 

Continuity. — The  development,  once  started,  must  be 
continuous  and  progressive.  Some  phases  of  it  can 
be  held  in  reserve  to  provide  employment  in  dull  times, 
but  many  operations  cannot  be  handled  on  an  irregular, 
intermittent  basis.    For  example,  fire  protection  has  to 


Public  Works  and  Rui'al  Land  Use 


93 


be  provided  every  year,  beginning  as  soon  as  the  forest- 
is  put  under  management.  Plants  grown  in  the  nursery 
have  to  be  planted  as  soon  as  they  reach  the  proper  size, 
and  after  the  plantations  are  set  out  they  cannot  be  neg- 
lected \Yithout  serious  economic  loss.  Administration 
and  protection  of  the  forest  will  require  at  least  a  skele- 
ton system  of  roads  and  trails  from  the  outset. 

P7'ovision  for  Recurrent  Activities. — For  administra- 
tive and  teclinical  reasons,  the  forestry  program  and  its 
attendant  program  of  public  works  will  have  to  start  on 
a  relatively  modest  scale  and  be  built  up  progressively. 
Eventually  the  curve  of  expenditures  for  nonrecurrent 
work  will  reach  a  peak  and  thereafter  decline,  while  the 
curves  of  recurrent,  normal  expenditures  and  employ- 
ment will  gradually  rise,  until  the  forests  are  iully  de- 
veloped on  a  sustained-yield  basis. 

Any  program  must  take  into  account  the  necessity  of 
maintaining  structures  and  other  improvements  after 
they  have  been  constructed.  Forest  roads  and  trails 
and  telephone  lines  go  to  pieces  quickly  if  not  kept  up. 
Buildings  and  lookout  towers  must  be  kept  in  repair. 
Firebreaks  must  be  kept  clean  of  inflammable  material. 
The  maintenance  job  tends  to  grow  from  year  to  year, 
as  more  imijrovements  are  completed.  It  is  a  recurrent 
job,  which  requires  regular  funds  and  provides  regular 
emplo_yment.  It  would  not  be  good  management  to 
neglect  maintenance  work  during  some  years  in  order 
to  create  a  job  reserve  for  other  years. 

Long-Term  Program  Essential. — Some  benefits  from 
forestry  projects  maA*  be  realized  Lmmediatelj' ;  others 
will  be  deferred  for  manj^  j-ears.  The  biological  as  well 
as  the  economic  limitations  upon  forest  management 
and  timber  production  are  such  that  a  forestry  program 
must  be  a  long-range  program.  Even  if  the  progi'am 
that  has  been  suggested  could  be  got  under  way  on  an 
adequate  scale  and  carried  forward  without  interrup- 
tion, it  could  hardly  reach  the  goal  of  sustained  timber 
production  that  appears  desirable  within  less  than  75 
years.  It  is  obvious  that  a  program  of  forest  develop- 
ment involving  so  many  different  sorts  of  work,  spread 
over  a  long  period  of  years,  must  be  based  on  a  definite 
long-term  plan  if  it  is  to  be  effective  and  avoid  undue 
waste  of  effort  and  funds. 

Surveys  and  Research  Fuiidainental.. — The  basis  for 
complete  detailed  plans  is  not  yet  available,  and  will 
not  be  for  many  years.  No  plan  can  be  final  in  all  its 
details.  Conditions  change  from  year  to  year,  and  our 
knowledge  of  the  underlying  f actoi'S  and  of  the  technics 
of  forest  management  should  improve  as  time  goes  on. 
It  is  for  this  reason  that  continuing  expenditures  for 
surveys  and  research  in  all  branches  of  forestry  are  an 
essential  part  of  a  sound  forestry  program. 

Regional  Balance. — Ordinarily,  a  program  of  forest- 
land-use  activities  should  be  kept  in  balance  among  the 


various  forest  regions  and  witliin  each  region,  with  due 
regard  for  the  forest  situation  and  the  social  and  eco- 
nomic needs  in  each,  and  for  the  relation  of  each  region 
to  the  national  situation.  Work  should  not  be  concen- 
trated unduly  in  some  regions  or  areas  while  others  are 
neglected.  The  aim  within  each  region  and  local  area 
should  be  to  maintain  the  forest  resoui'ce  in  a  condition 
so  that  it  will  contribute  most  effectively  to  the  needs  of 
the  local  people,  within  the  framework  of  the  national 
forestry  program. 

Unified  Direction. — In  view  of  the  multiple-purpose 
objectives  of  forest-land  use,  it  is  important  that  all 
works  activities  on  any  given  area  of  forest  land  be 
under  the  control  of  a  single  agency.  Only  in  this  way 
will  it  be  possible  to  obtain  satisfactory  coordination 
among  the  various  lines  of  work,  each  of  wliich  affects 
all  of  the  others. 

Coordination  With  Other  Land-Use  Programs. — 
Furthermore,  a  program  of  forest -land  use  should  be 
coordinated  witli  programs  in  other  land-use  and  re- 
lated fields.  Programs  for  range  use,  recreation,  and 
wildlife  management  cover  forest  as  well  as  nonforest 
land  and,  where  forest  land  is  involved,  must  be  inte- 
grated with  the  over-all  forestry  program.  As  a  major 
objective  of  forest-land  management  is  to  conserve 
water  resources  and  check  soil  erosion,  the  forestry  pro- 
gram is  intimately  related  to  programs  for  navigation, 
irrigation,  hydroelectric  power,  and  other  uses  of  water. 
Forestry  is  complementary  to  crop  and  livestock  rais- 
ing in  most  forested  sections  of  the  country,  so  the  for- 
estry program  cannot  be  developed  without  regard  to 
agricultural  programs,  such  as  resettlement,  cropland 
retirement,  and  rural  rehabilitation. 

Characteristics  of  Forestry  Work 

Forestry  activities  are  particijlarly  well  adapted  for 
providing  employment  for  rural  people.  Since  work  of 
one  sort  or  another  needs  to  be  done  on  all  of  our  forest 
land,  opportunities  for  jobs  are  offered  in  almost  any 
rural  locality  where  they  may  be  needed,  without  neces- 
sitating migration  of  the  workers.  Moreover,  the  great- 
est volume  of  forestry  work  is  required  in  the  areas 
where  rural  incomes  are  the  lowest  and  where  there  is 
greatest  need  for  employment. 

Forestry  work  can  readily  be  arranged  to  supplement 
farm  work.  It  requires  similar  skills  and  ability,  and 
a  large  propoilion  of  manual  labor.  In  much  of  it,  the 
farmer  can  use  his  horses  or  other  work  stock.  Much 
of  it  is  seasonal,  and  can  be  done  at  times  that  will  fit 
in  with  part-time  or  seasonal  farming.  As  manj'  opera- 
tions recur  from  year  to  year  or  are  repeated  at  short 
intervals,  a  managed  forest  can  be  depended  on  for  jobs 
to  supplement  the  incomes  of  rural  people.  Many  jobs 
can  be  done  by  men  working  individually  or  in  small 
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groujjs;  others  are  best  accoinplislieid  by  large  crews. 
In  many  localities  work  in  the  woods  is  so  close  to  farms 
and  villages  that  workers  can  live  at  home. 

Many  kinds  of  forestry  work  are  highly  flexible,  in 
that  they  may  be  started  on  relatively  short  notice  (pro- 
vided plans  have  been  made  in  advance)  and  may  be 
susjiended  or  stopped  as  quickly,  without  sacrifice  of  the 
work  already  done.  This  will  be  especially  true  as  long 
as  there  remain  large  areas  of  unmanaged  forest  to  be 
organized  and  developed — which  promises  to  be  the  case 
for  many  years. 

An  especially  significant  characteristic  of  forestry 
projects  is  that  they  not  only  give  immediate  employ- 
ment, but  also  help  to  build  up  a  resource  that  will  give 
many  more  jobs  in  later  years.  Harvesting,  primary 
and  secondary  manufacturing,  and  transporting  of  tim- 
ber products  from  managed  forests  will  provide  direct 
work  for  several  times  as  many  persons  as  are  employed 
in  protecting,  developing,  and  caring  for  the  forests. 
Utilization  of  the  forage,  water,  wildlife,  and  recrea- 
tion values  will  give  work  to  many  others. 

Selection  of  Projects 

A  program  of  public  works  connected  with  forest- 
land  use,  at  least  in  general  outline,  can  and  should  be 
planned  for  a  long  time  ahead,  with  due  provision  for 
amending  it  as  new  conditions  arise  and  local  situations 
develop.  Such  a  program  will  include  a  great  many 
more  pi-ojects  than  can  be  undertaken  at  once.  For  any 
given  time  and  place,  choice  will  have  to  be  made  among 
the  many  desirable  projects.  This  choice  involves  not 
only  a  decision  as  to  the  kinds  of  work  to  be  done,  but 
also  decision  as  to  where  it  will  be  done  and  when  it  will 
be  done  in  each  region  or  locality. 

In  formulating  programs  for  immediate  action — as 
for  a  year  or  a  short  period  of  years,  priorities  will  have 
to  be  set  up  among  regions  and  locally  within  regions, 
and  among  lines  of  work  within  each.  Priorities  and 
criteria  for  determining  them  will  depend  on  local  con- 
ditions and  on  the  general  economic  situation  at  the  time 
decisions  are  made.  During  periods  of  severe  unem- 
ployment, for  example,  projects  that  will  provide  a  lot 
of  jobs  will  have  high  priority ;  at  other  times  they  may 
be  held  back,  except  where  necessary  to  carry  out  an 
orderly  program ;  at  another  time  and  place,  considera- 
tions of  national  defense  might  be  the  determining 
factor.  In  yet  another  place,  the  fact  that  certain  work 
must  be  done  now  in  order  to  insure  the  permanence  of 
an  industrial  plant  and  its  dependent  community  might 
be  decisive. 

Some  of  the  general  criteria  that  should  be  consid- 
ered in  evaluating  and  selecting  projects  are  given  be- 
low. They  are  all  more  or  less  interrelated,  but  for 
convenience  are  listed  in  tlu'ee  gr()U[)s:  (a)  Criteria  of 


value  of  project  (Is  it  worth  doing?) ;  (b)  criteria  in 

timing  projects;  (c)  criteria  for  selecting  location  of 

projects. 

• 
Evaluation  Criteria 

There  are  certain  qualifications  that  should  be  con- 
sidered essential,  so  that  failure  to  fulfill  any  of  them 
would  require  disapproval  of  the  project.  The  first  six 
items  in  the  list  below  are  such  criteria.  Certain  of 
the  other  qualifications  listed  should  generally  be  met, 
but  under  some  circumstances  projects  failing  to  do  so 
may  be  approved.    Items  7  to  10  fall  in  this  class. 

The  rest  of  the  list  under  this  heading  includes  criteria 
(items  11  and  12)  to  be  considered  in  choosing  among 
projects  that  meet  the  preceding  requirements,  as  well  as 
certain  criteria  that  may  have  greater  weight  at  some 
times  than  at  others  (items  13, 14, 15) ,  or  that  apply  only 
to  certain  types  of  projects  (items  16  and  17). 

1.  Is  the  project  essential  to  and  in  conformity  with 
the  forestry-activity  program  that  has  been  set  up  as  a 
goal — national,  regional,  and  local? 

If  so,  this  would  constitute  a  strong  presumption 
in  its  favor. 

2.  Will  the  total  of  expected  benefits  be  greater  than 
the  total  costs,  including  nonmonetary  values  of  both? 
And  will  the  expected  benefits  to  the  public  exceed  the 
costs  to  the  public  ? 

Benefits  and  costs,  both  direct  and  indirect,  should 
he  expressed  in  terms  of  dollars  so  far  as  practical  to 
do  so.  Benefits  or  costs  that  cannot  be  so  expressed 
should  be  described  in  sufficient  detail  to  enable  the 
evaluating  body  to  form  its  own  subjective  judgment 
as  to  how  much  weight  should  be  given  to  them  in  con- 
sidering the  project. 

3.  Is  it  technically  sound  and  backed  by  adequate 
investigation  and  scientific  research? 

This  question  would  apply  to  methods  of  doing  the 
job  and  probable  results  in  terms  of  products  and  bene- 
fits. For  example,  a  proposed  project  for  large-scale 
planting  in  the  California  foothills  or  the  Great  Plains 
should  be  suppoi'ted  by  assurance  that  methods  of  es- 
tablishing plantations  in  those  areas  at  reasonable  cost 
have  been  worked  out. 

4.  If  the  job  is  undertaken,  is  there  assurance  that  it 
will  be  finished,  togetiier  with  further  measures  that 
may  be  essential? 

For  example,  it  would  be  foolish  to  establish  nurseries 
and  raise  planting  stock  without  reasonable  assurance 
that  the  trees  would  be  planted  after  they  are  grown. 

5.  Are  qualified  supervisory  and  technical  personnel 
and  adequate  equipment  available  for  doing  the  job? 

6.  Is  there  reasonable  certainty  that  provision  will 
be  made  for  maintenance  or  upkeep  after  the  work  is 
done  ? 
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7.  Is  it  consistent  with  the  forestry  programs  of  other 
public  agencies  working  in  the  same  region? 

Obviously,  the  programs  of  all  agencies  should  be 
reasonably  consistent,  or  at  least  should  not  interfere 
with  or  nullify  each  other.  However,  the  fact  that  a 
project  is  not  consistent  with  programs  of  other  agen- 
cies does  not  necessarily  mean  that  it  should  not  be 
undertaken.  It  may  be  that  those  programs  should  be 
modified. 

8.  Is  it  consistent  with  programs  in  other  fields  of 
land  use,  or  in  related  fields? 

The  fact  that  a  program  of  forest  development  would 
supplement  a  program  of  agricultural  adjustment  or 
submarginal-land  retirement  should  have  considerable 
weight. 

9.  Is  it  in  reasonable  balance  with  other  types  of  for- 
estry work,  locally  and  nationally? 

For  example,  it  would  not  be  desirable  to  concentrate 
efforts  too  largely  on  one  line  of  work,  such  as  forest 
planting,  and  to  neglect  other  lines. 

10.  Will  the  project  compete  with  and  tend  to  dis- 
courage private  enterprise,  or  will  it  supplement  and 
stimulate  private  enterprise  and  employment? 

Many  public  forestry  projects  will  lead  to  the  invest- 
ment of  private  capital  in  processing  plants  and  other 
enterprises  which  will  enable  many  persons  to  earn  a 
living.  The  probability  that  private  economy  will  be 
stimulated  by  a  given  public  expenditure  for  forestry 
should  have  considerable  weight  in  selecting  projects. 

11.  Is  it  likely  to  create  other  jobs  now  or  later, 
besides  the  direct  employment  that  it  will  give,  and  to 
what  extent? 

Other  things  being  equal,  projects  that  will  thus  pro- 
vide additional  indirect  employment  should  be  pre- 
ferred to  those  that  will  not. 

12.  Is  it  likely  to  result  in  permanent  benefits  and 
a  permanent  forest  economy,  or  only  in  temporary, 
short-term  benefits? 

13.  Can  it  be  started  and  suspended  or  stopped 
quickly  without  waste  and  loss  of  work  already  done, 
and  without  serious  disruption  of  the  program  as  a 
whole  ? 

Such  projects  are  especially  suitable  to  be  kept  in 
reserve  until  needed  to  help  smooth  out  depressions  in 
the  curve  of  employment. 

14.  How  many  persons  will  obtain  employment  or 
otherwise  derive  direct  benefit  from  the  project? 

15.  Will  it  contribute  significantly  to  national  de- 
fense ? 

16.  If  the  work  is  to  be  done  on  private  land,  is  it 
work  that  the  owners  themselves  will  not  or  cannot  do  ? 

17.  If  it  is  a  case  of  the  public  advancing  funds  for  a 
private  enterprise,  or  of  loans  by  one  agency  of  Gov- 
ernment to  another,  what  are  the  prospects  that  the 


advance  will  be  repaid  (self-liquidating)  and  how 
soon? 

Criteria  for  Timing  Projects. — 1.  Should  the  work 
be  done  now  as  an  essential  follow-up  of  work  already 
done,  or  as  a  prerequisite  of  work  to  be  done? 

For  example,  if  nursery  stock  has  been  grown  to  the 
proper  size  for  field  planting,  a  planting  project  is  in 
order,  or  if  the  program  calls  for  planting  a  given 
area  within  the  next  few  years,  production  of  the  stock 
will  have  to  be  undertaken  first. 

2.  Is  the  forest  in  such  condition,  or  at  such  a  stage 
in  its  development  as  to  require  that  the  work  be  done 
now? 

3.  Will  the  benefits  result  soon,  or  will  they  be  long 
deferred  ? 

Other  things  being  equal,  it  may  be  desirable  in 
certain  areas  to  give  priority  to  projects  that  will 
result  in  early  benefits.  For  example,  under  certain 
conditions  improvement  of  partly  grown  stands  that 
will  yield  timber  within  20  years  should  be  under- 
taken before  planting  new  stands  that  will  yield  none 
for  60  years  or  more. 

4.  Will  the  work  cost  much  less  now  than  if  it  is 
deferred  for  a  few  years? 

5.  Are  jobs  of  the  kinds  to  be  provided  by  the 
project  needed  now? 

6.  Is  there  an  emergency  that  requires  the  work  to 
be  done  now — to  prevent  loss  of  lives  or  property,  or 
to  repair  or  prevent  damage  that  will  seriously  dis- 
rupt the  rest  of  the  forestry  program  ? 

Preservation  of  values  already  existing  will  gen- 
erally have  priority  over  the  creation  of  new  values. 
For  example,  reduction  of  extreme  fire  hazard  in  the 
New  England  hurricane  area  would  take  precedence 
over  forest  planting  in  the  same  area. 

7.  Should  the  work  be  done  now  in  order  to  keep 
trained  personnel  and  specialized  equipment  employed  ? 

For  efficient  conduct  of  many  kinds  of  work,  road 
construction,  for  example,  a  permanent  organization 
is  essential,  and  it  should  be  kept  employed  on  the 
kind  of  work  that  it  can  do  best. 

Criteria  for  Locating  Projects. — 1.  Is  the  program 
in  balance  regionally,  and  within  each  region? 

It  would  not  be  desirable,  for  example,  to  concen- 
trate all  forest  planting  in  one  region,  or  aU  road  con- 
struction in  a  single  State. 

2.  Will  the  project  benefit  existing  industries  and 
communities? 

Commonly,  these  should  take  precedence  over  indus- 
tries and  communities  that  may  be  established  in  the 
future. 

3.  Are  jobs  of  the  kind  to  be  provided  by  the  proj- 
ect needed  in  the  locality  in  question  ? 

This  involves  the  matter  of  "problem  areas,"  where 
a  considerable  population  is  largely  dependent  upon 
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the  forest,  and  where  large-scale  public  action  will 
be  necessary  to  insure  that  the  forests  will  continue 
to  provide  jobs. 

4.  Is  there  a  critical  forest  situation  requiring  im- 
mediate attention  in  the  area  in  question? 

For  example,  high  fire  hazard  that  can  be  reduced 
by  the  proposed  project,  or  a  denuded  area  that  will 
erode  and  silt  up  a  reservoir  if  not  reforested. 

5.  What  assurance  is  there  that  the  forest  will  con- 
tinue to  be  handled  in  such  a  way  that  the  expected 
public  benefits  will  be  realized?  Is  publicly  owned 
land  available  upon  which  the  work  may  be  done? 

The  best  assurance  is  through  public  ownership  of 
the  land.  It  is  for  this  reason  that  large  areas  on 
which  work  needs  to  be  done  have  been  acquired  by 
the  public.  Large  public  expenditures  on  private  land 
may  not  be  justified  except  where  the  public  has  a 
considerable  degree  of  control  over  the  way  the  land 
is  used,  either  through  agreement  with  the  owners  or 
through  legislation. 

6.  Is  the  attitude  of  the  people  in  the  locality  favor- 
able or  actively  cooperative? 

7.  Is  there  enough  work  in  the  locality  in  question  to 
justifj'  undertaking  the  project? 

This  would  apply  particularly  where  a  special  over- 
head organization  would  be  required,  or  where  a  crew 
of  workers  would  have  to  be  brought  from  a  distance 
and  camps  set  up. 

The  Public's  Share  in  Cost  of 
Forest- Works  Program 

On  Public  Lands 

It  is  generally  recognized  that  government — Federal, 
State,  and  local — should  carry  out  and  pay  for  most  of 
the  necessary  works  projects  on  lands  that  are  perma- 
nently in  public  ownership.  The  Federal  Government 
should  be  responsible  for  work  on  Federal  lands.  State 
and  local  governments  should  generally  be  primarily 
responsible  for  work  on  their  lands,  but  where  substan- 
tial national  interests  will  be  promoted  by  a  project  the 
Federal  Government  should  share  in  the  cost,  through 
advance  of  funds  or  outright  subsidy.  In  some  in- 
stances, where  the  national  benefits  will  greatly  out- 
weigh local  benefits  and  where  the  States  for  financial 
or  other  reasons  are  unable  to  participate,  the  Federal 
Govermnent  may  be  justified  in  bearing  the  entire  cost. 
Projects  contributing  substantially  to  the  war  effort  or 
to  protect  navigation  are  examples. 

There  are  some  classes  of  construction  work  on  public 
forest  lands  that  are  commonly,  but  not  always,  left  to 
private  enterprise,  though,  of  course,  subject  to  public 
regulation  and  approval.  Examples  are  summer  homes 
and  resorts  constructed  and  occupied  under  special-use 
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permits  or  leases,  and  logging  roads,  camps,  and  rail- 
roads required  for  utilizing  the  timber.  Construction 
of  sawmills  and  other  plants  for  shaping  and  processing 
public  timber  has  been  left  almost  entirely  to  private 
enterprise. 

On  Private  Lands 

For  lands  not  now  in  public  ownership.  Government 
responsibility  depends  upon  whether  the  owners  can  be 
depended  upon  to  do  what  the  public  interest  requires. 
If  private  interest  coincides  with  the  public  interest  so 
far  that  the  owners  will  carry  out  the  essential  measures, 
no  public  participation  will  be  necessary.  This  will 
seldom  be  the  case.  The  private  owners'  interest  is 
measured  mainly  by  the  income  they  get  from  the  land. 
They  are  not  likely  to  carry  out  intensive  and  costly 
measures  to  rehabilitate  and  develop,  or  even  to  protect, 
lands  of  low  productivity  or  remote  from  markets,  or 
lands  that  will  yield  no  income  for  lialf  a  century  or 
longer.  Tliey  are  even  less  likely  to  carry  out  works 
exclusively  or  mainly  for  the  benefit  of  others,  such  as 
downstream  water  users  or  nonpaying  seekers  of  recre- 
ation. 

The  public's  interest  in  conservation  and  development 
of  most  forest  land,  on  account  of  the  indirect  benefits 
involved,  so  far  transcends  or  supplements  the  individ- 
ual owners'  interest  that  the  public  should  pay  part  of 
the  costs.  This  principle  has  been  recognized  in  pro- 
visions for  cooperative  fire  protection,  control  of  forest 
insects  and  diseases,  demonstration  projects  in  farm 
woodland  management,  distribution  of  low-cost  trees 
for  planting,  cooperation  in  establishing  shelterbelts, 
and  benefit  payments  for  forest  planting  and  woodland 
improvements.  In  general,  public  expenditures  that  ex- 
ceed the  total  benefits  to  the  public  (as  distinguished 
from  private  individuals  or  groups)  will  not  be  justi- 
fiable unless  such  excess  can  later  be  recovered  from  the 
private  beneficiaries. 

The  public  may  often  be  justified  in  advancing  capital 
to  private  enterprises  to  expedite  programs  that  are  in 
the  public  interest.  Such  advances  should  generally  be 
on  a  self-liquidating  basis.  Examples  are  loans  for 
construction  of  sawmills  and  pulp  mills,  in  order  to 
provide  immediate  employment  and  utilize  idle  or  wast- 
ing resources ;  loans  to  forest  owners  to  help  them  organ- 
ize and  develop  sustained-yield  units. 

Expenditure  or  advance  of  public  funds  for  forestry 
projects  will  seldom  be  justified  unless  the  public  has 
sufficient  control  over  the  use  of  the  land  to  insure  that 
the  purposes  of  the  expenditure  will  be  realized.  This 
may  be  done  without  disturbing  the  ownership  of  the 
land,  through  contracts  with  the  owners  or  through 
regulatory  legislation.  For  a  substantial  area,  public 
acquisition  of  the  land  will  be  the  best  solution. 


MAJOR    FORESTRY    ACTIVITIES    IN    THE    PUBLIC 

WORKS    FIELD 


The  following  pages  present  a  sei'ies  of  long-range 
programs  of  forestry  activities,  composed  largelj-  of 
nonrecurrent  work.  These  are  classified  into  several 
main  groups  in  order  to  facilitate  their  consideration. 

The  programs  presented  concern  the  forest  lands  of 
the  United  States  proper.  For  the  sake  of  effectiveness 
and  convenience,  the  case  of  Alaska  is  presented  sepa- 
rately so  as  to  combine  those  pertinent  major  activities 
which,  for  the  United  States  proper,  are  treated  imder 
separate  headings.  The  Shelterbelt  Project  has  also 
been  treated  by  itself,  because  of  its  specialized  char- 
acter and  objectives. 

In  a  broad  sense,  the  over-all  management  of  publicly 
owned  forest  lands  could  be  considered  as  public  works, 
and  as  time  goes  on  perhaps  it  will  tend  more  and 
more  to  be  so  considered.  For  jjurposes  of  this  report, 
however,  public  works  are  envisaged  mainly  in  the  nar- 
rower sense  of  nonrecurrent  construction,  forest  plant- 
ing, forest-stand  improvement,  etc.,  with  only  a  modi- 
cum of  recurrent  activities. 

Effort  has  been  made  to  minimize  the  overlaps  be- 
tween programs  presented  under  the  various  activities. 
"Forest  transportation  facilities"  include  all  such  facili- 
ties, regardless  of  whether  they  serve  one  activity  or 
use,  or  more  than  one.  Transportation  requirements 
for  forest  protection,  for  example,  are  included  imder 
transportation  rather  than  under  protection.  "Protec- 
tion of  forests  from  fire"  undertakes  to  cover  only  the 
facilities  and  structures  that  are  needed  primarily  for 
forest  protection.  Those  which  serve  several  purposes, 
including  general  administrative  use,  are  included  under 
"forest  improvements."  If  some  of  these  forest-activity 
programs  overlap  others  to  a  slight  extent,  or  even 
other  land-use  programs,  such  as  recreation,  range,  and 
wildlife,  such  duplication  should  not  cause  any  difficul- 
ties in  considering  them  separately. 

The  information  needed  for  the  formulation  of  lung- 
range  programs  is  not  uniformly  available  or  reliable 
for  the  several  classes  of  owners,  geographical  areas, 
or  lines  of  activity.  Consequently,  there  is  considerable 
variation  in  the  assurance  with  which  these  programs 
may  be  accepted  as  proposed.  The  information  and  the 
plans  for  a  large  proportion  of  the  Federal  lands  are 
more  complete,  and  the  programs  set  forth  here  for 
such  lands  can  be  considered  more  reliable,  than  those  for 
State  and  private  lands.  They  are  not,  however,  rigid 
or  inflexible  programs.     Forest  conditions,  as  well  as 
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economic  conditions  influencing  forest-land  use,  are 
dynamic,  and  any  long-range  forestry  program  is  sub- 
ject to  constant  development  and  reorientation.  The 
public-works  programs  are  drawn  up  mainly  on  the 
basis  of  existing  division  of  forest  land  among  public 
and  private  owners.  If  a  shift  in  ownership  takes  place 
there  will  be  a  corresponding  shift  in  the  volume  of 
work  that  should  be  done  by  public  agencies. 

Estimates  of  emploA'ment  possibilities  in  the  works 
programs  naturally  are  subject  to  modification  as  condi- 
tions change  and  experience  is  gained.  They  are  be- 
lieved to  be  conservative  in  all  cases.  The  "man-month" 
unit  in  which  they  are  expressed  is  assumed  to  be  22 
man-days  of  ordinary  efficient  labor.  Tasks  that  are 
performed  by  inexperienced  WPA,  CCC,  and  other  un- 
skilled labor  must  be  more  loosely  measured. 

The  sections  on  the  basis  for  evaluation  under  the 
respective  programs  should  be  considered  in  conjunction 
with  the  more  general  treatment  of  evaluation  in  the 
preceding  chapter. 

Tlie  regions  given  in  the  program  tabulations  are 
those  shown  in  figure  1. 

Protection  of  Forests  From  Fire 
What  Fire  Does  to  the  Forest 

Protection  against  forest  fires  is  indispensable  to  the 
conservation  of  forest  resources.  With  minor  excep- 
tions, fires  may  occur  on  all  forest  lands.  The  average 
area  burned  over  annually  for  the  period  1935-39  was  32 
million  acres,  of  which  approximately  29  million  acres 
was  on  State  and  private  land  not  j'et  under  organized 
protection.  The  average  annual  direct  loss  in  timber 
values  and  physical  improvements  was  more  than 
$32,000,000. 

High  as  these  figures  are,  they  do  not  cover  the  occa- 
sional conflagrations  in  which  lack  of  adequate  protec- 
tion is  especially  serious.  For  example,  the  Minnesota 
forest  fire  of  1918  entirely  destroyed  Cloquet,  a  busy 
sawmill  town  of  12,000  people,  cost  seven  lives  and 
property  and  timber  valued  at  $30,000,000.  In  1933 
the  Tillamook  fire  in  Oregon  burned  267,000  acres  and 
destroyed  some  12  billion  board  feet  of  timber  valued 
at  $20,000,000. 

In  addition,  there  are  indirect  losses  which,  though 
difficult  to  appraise,  are  often  more  serious  than  the 
direct  losses. 

The  increased  attacks  of  forest  insects  and  diseases 
are  frequently  induced  by  the  weakened  condition  of 
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the  trees  due  to  fire.  A  major  indirect  loss  is  tlie  deteri- 
oration or  destruction  of  the  economy  of  many  com- 
munities where  the  backlog  of  available  timber  has 
been  destroyed.  Under  certain  conditions,  severe  dis- 
ruption of  business  and  transportation  and  weakening 
of  the  national  defense  could  result  from  extensive 
forest  fires. 

A  fire  that  destroys  the  ground  cover  on  slopes  in- 
creases the  surface  run-off  because  there  is  no  litter  to 
retain  the  water  or  slow  it  up  imtil  it  is  absorbed  by  the 
soil.  Under  certain  conditions,  the  beating  of  the  rain 
upon  the  bare  soil  forms  an  "erosion  pavement"  by 
choking  the  soil  interstices  so  that  it  is  more  difficult 
for  water  to  penetrate.  Thus,  the  cumulative  effect 
often  is  riipid  run-off — frequently  fioods — and  at  the 
same  time  a  lowering  of  the  normal  water  table.  Burn- 
ing of  the  ground  cover  often  leads  to  serious  erosion  of 
the  soil  and  silting  up  of  reservoirs  and  irrigated  lands. 

Fire-Protection  Activity — What  It  Is 

Some  degree  of  protection  has  been  given  to  74  per- 
cent of  the  total  forest  area  that  requires  organized  fire 
protection  (table  12),  but  this  protection  is  by  no 
means  adequate.  Of  the  152  million  acres  not  now 
under  organized  protection,  98  percent  is  in  private  and 
State  (including  local  government)  ownership,  and  77 
percent  is  in  the  South.  Some  of  this  so-called  "unpro- 
tected area"  may  be  receiving  unorganized  but  reason- 
ably effective  protection  from  the  owner  or  tenant. 

Forest  fire  protection  involves  many  activities  besides 
fire  suppression.  One  of  these  is  education  of  the  people 
residing  in  or  using  forested  areas  to  appreciate  the 
effect  of  fire  upon  forest  resources  and  the  need  for 
proper  use  of  fire.  This  involves  lectures,  demonstra- 
tions, "show  me"  trips,  personal  contacts,  motion  pic- 
tures, and  distribution  of  published  material. 

Satisfactory  standards  of  fire  suppression  require 
preparedness  in  equipment,  manpower,  and  organiza- 
tion. Equipment  must  be  purchased  and  distributed; 
some  is  specialized  and  must  even  be  designed  and 
built  by  the  using  agency. 

Training  must  be  conducted  regularly  in  order  that 
all  men  in  the  fire-control  organization  fully  under- 
stand their  individual  duties  and  responsibilities  and 
how  they  fit  into  the  organization  as  a  whole  in  times 
of  fire  emergency.  They  should  be  fully  trained  in 
new  technics  and  the  operation  of  modern  equipment. 

Effective  fire  suppression  depends  largely  upon 
carefully  organized  and  coordinated  attack — whether 
it  involves  the  solitary  "smoke-chaser"  dispatched  at 
the  first  alarm,  the  effective  placement  of  crews  of  30 
or  40  men  to  respond  to  more  urgent  demands,  or  the 
organization  without  advance  notice  of  an  army  of 
several  thousand  men  to  hold  the  line  on  a  single  fire. 


Table  12. — Forest  areas  needing  protection  from  fire  and  those 
under  organized  systems  of  protection  in  the  United  States, 
exclusive  of  Alaska  and  Puerto  Rico,  as  of  January  1940  ' 


Region  and  ownership  class 

Needing 
fire  pro- 
tection 

Having 
some  or- 
ganized 
protection 

Without 
organized 
protection 

Northeast: 

Federal     - 

MiUian 
acres 
1.4 
59.3 

Million 
acres 
1.4 
57.8 

Million 
acres 

State  and  private 

1    ."i 

Total                                                   

60.7 

59.2 

1  5 

Central: 

Federal.    

1.5 
20.7 

1.5 
7.3 

Total          

22.2 

8.8 

Lake: 

6.6 
51.1 

6.6 

51.0 

Total - 

57.7 

57.6 

.1 

South: 
Federal 

11.8 
214.5 

11.8 
97.6 

117.0 

Total 

226.3 

109.3 

117.0 

Columbia  River  Basin: 

Federal      

64.8 
33.9 

61.4 
33.1 

3.4 

State  and  private 

.8 

Total 

98.7 

94.5 

4  2 

California: 

14.5 
25.1 

14.5 
23.4 

State  and  private 

1.7 

Total 

39.6 

37.9 

1.7 

Southern  Rocky  Mountain: 

Federal 

57.0 
20.6 

57.0 
6.3 

State  and  private 

14.3 

Total    

77.6 

63.3 

14.3 

Total  United  States: 

Federal 

157.6 
425.2 

154.3 
276.4 

3.4 

148.8 

Totals     -.  

582.8 

430.7 

152.2 

'  Based  on  U.  S.  Forest  Service  annual  fire  report,  calendar  year  1939.  The  areas 
needing  protection  do  not  agree  with  the  total  commercial  and  noncommercial  forest 
areas  of  the  several  regions,  shown  elsewhere  in  this  report,  because  the  above  areas 
exclude  many  scattered  farm  woodlands  that  do  not  need  organized  fire  protection, 
and  on  the  other  hand  include  areas  of  nonforest  land  intermingled  with  forest  lands 
that  need  protection. 

-  .\bnve  totals  include  less  than  0.1  million  acres  in  Plains  region. 

Prompt  detection  and  rapid  travel  are  as  important 
as  the  suppression  effort.  Men  in  lookout  towers  de- 
tect fires  and  instantly  report  them  to  fire  dispatchers 
by  telephone  or  radio.  Men  and  equipment  are  rushed 
by  truck  as  far  as  possible,  thence  by  foot  to  the  fire 
line;  sometimes  airplanes  are  used  for  transportation 
to  emergency  landing  fields.  Wliere  necessary  men  and 
equipment  are  parachuted  directly  to  fires.  In  the 
suppression  of  the  fire,  men  use  tools  and  equipment 
ranging  from  shovels  to  complicated  power-pump 
equipment.  Wide  firebreaks  are  sometimes  cleared 
through  the  forest  cover  as  a  means  of  checking  the 
progress  of  a  fire  and  to  afford  a  reasonably  safe  route 
to  travel  to  the  fire. 

The  bulk  of  the  fire-protection  persoimel  is  usually 
employed  seasonally,  but  its  effectiveness  requires  a 
jjermanent  organization,  a  "regular  army,"  so  to  speak. 
The  permanent  organization  does  the  long-time  plan- 
ning, furnishes  administrative  services,  and  forms  the 
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fniineWDi-k  about  which  a  larger  orgaiiizutiou  may  be 
quickly  built  in  critical  seasons  or  to  suppress  large 
fires.  Thus,  fire  protection  is  not  an  activity  that 
appears  when  it  is  needed  and  then  disappears  entirely 
until  it  is  again  called  forth.  It  requires  a  permanent 
nucleus  which  expands  to  meet  current  necessities. 
Besides  administrative  manpower,  there  must  be  physi- 
cal facilities  such  as  lookout  towers,  communication 
facilities,  roads,  trails,  and  firebreaks;  and  up-to-date 
suppression  equipment  must  be  provided.  Involved 
also  are  public  education,  training,  and  preparation 
for  fire  fighting.  The  degree  to  which  tliese  activities 
lend  themselves  to  public-works  programs  varies  with 
the  particular  type  of  activity. 

The  Place  for  Public  Works  in  the  Fire-Protection  Program 

Several  important  factors  make  forest-fire-protection 
activities  particularly  suitable  to  a  public-works  ap- 
proach. Most  of  the  labor  to  be  used  may  be  un- 
skilled. Only  a  minimum  of  technical  supervision  is 
required.  Eciuipment  and  construction  materials  are 
relatively  simple  and  inexpensive.  Work  opportuni- 
ties for  local  people  are  afforded  by  the  entire  630 
million  acres  of  forest  lands. 

Forest-protection  programs  and  work  projects  are 
either  recurrent  or  nonrecurrent  in  character.  In  a 
broad  sense,  both  types  of  projects  afford  opportunities 
for  public  works,  but  most  nonrecurrent  fire-protec- 
tion projects,  such  as  the  construction  of  fire  towers, 
firebreaks,  and  truck  trails,  are  more  suitable  than 
recurrent  projects  for  advance  planning.  It  is  around 
such  types  of  work  that  the  proposed  long-range 
public-works  programs  have  been  developed.  Al- 
though recurrent  types  of  work,  such  as  maintenance 
and  repair,  could  theoretically  be  included,  it  is  better 
to  care  for  such  needs  through  the  regular  budgetary 
procedure  as  at  present. 

Major  nonrecurrent  projects  that  are  unforeseeable 
will  occasionally  be  necessary,  and  for  those  no  advance 
plans  can  be  made.  An  outstanding  illustration  is  the 
New  England  Forest  Emergency  Project,  which  in- 
volved the  reduction  of  the  tremendous  fire  hazard 
caused  by  the  1938  hurricane.  This  project,  covering  14 
million  acres  of  forest  land  in  six  States,  employed  ap- 
proximately 227,000  man-months  of  WPA,  CCC.  and 
Forest  Service  labor.  More  than  21,000  local  men  were 
employed  at  the  peak. 

Construction  of  roads  and  trails  for  the  transporta- 
tion of  men,  equipment,  and  supplies  offers  one  of  the 
greatest  single  opportunities  for  public  works  in  fire 
protection.  These  protection  roads  and  trails  are  in- 
cluded in  the  program  for  forest  transportation. 

The  fire-protection  works  program  falls  naturally 
into  several  categories,  defined  as  follows : 


Surveys  and  Plans.- — Mapping  of  forest  fuel  types; 
fire-control  transportation  and  communication  plan- 
ning and  mapping;  seen-area  mapping  to  place  lookouts 
for  the  most  effective  coverage. 

Hazard  Reduction. — Reduction  of  inflammable  ma- 
terial along  trails,  roads,  and  railroads;  snag  felling; 
construction  of  firebreaks;  fireproofing  of  camp  grounds 
and  recreation  areas. 

Improvemfnts. — Construction  of  lookout  towers  and 
cabins,  special  telephone  lines,  airplane  landing  fields, 
fences  (to  protect  forest  areas  from  such  fire  hazards 
as  tumble  weeds),  fire-crew  barracks  and  headquarters, 
fire-equipment  warehouses,  radio  stations,  water  holes, 
etc.  Landing  fields  and  fences  and  telephone  lines 
other  than  the  above  are  covered  in  the  sections  on  forest 
improvements  and  forest  transportation  facilities. 

Operation. — Purchase  of  equipment;  training  of  new 
fire  guards,  lookouts,  and  special  fire  assistants ;  public 
education  and  preparation  of  fire  exhibits;  investiga- 
tions of  law-enforcement  cases;  fire  studies. 

Equipment  is  the  main  item  of  cost  under  this  head- 
ing. At  one  time  the  purchase  of  equipment  for  fire- 
protection  purposes  would  not  have  been  considered  to 
be  a  public-works  expenditure.  Such  equipment  makes 
more  effective  the  use  of  manpower,  rather  than  dis- 
placing it,  and  may  be  considered  to  extend  the  scope 
of  public-works  projects  and  thereby  increase  employ- 
ment. In  recognizing  that  purchase  of  such  equipment 
is  one  phase  of  public  works,  it  is  realized  that  the  em- 
ployment features  of  it  may  not  benefit  the  local  people 
directly  as  much  as  workers  of  many  occupations  in 
distant  communities. 

Miscellaneous. — Constniction  and  erection  of  fire 
signs,  tool  caches,  etc. 

Fire-Protection-Planning  Technics 

In  planning  a  fire-protection  program  many  factors 
must  be  considered.  Some  of  these  are:  (1)  Type  and 
relative  inflammability  of  forest  fuels;  (2)  length  of 
the  season  during  which  protection  must  be  main- 
tained; (3)  climate — particularly  wind  velocity,  rela- 
tive humidity,  and  the  prevalence  of  liglitning;  (4) 
topography;  (5)  accessibility;  (6)  availability  of  water, 
manpower,  etc.  Since  some  90  percent  of  all  fires 
(F.  Y.  1935-39)  are  man-caused,  the  attitude  of  local 
people  is  also  a  primary  factor.  On  the  whole,  man- 
caused  fires  create  a  bigger  problem  than  lightning  fires, 
but  in  some  remote  areas  the  latter  constitute  the  main 
reason  for  building  lookout  towers  and  communication 
and  tran.sportation  facilities. 

Owing  to  the  wide  variation  in  conditions,  the  prob- 
lems and  the  plans  to  meet  them  will  differ  considerably 
among  regions  and  even  within  States.  The  types  of 
improvements  likewise  vary  to  meet  the  needs  of  differ- 
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ent  protection  systems  and  these  correspondingly  af- 
fect the  extent  to  which  improvements  form  a  part  of 
the  fire-protection  job. 

The  above  factors  apply  to  all  classes  of  forest  land, 
commercial  as  well  as  noncommercial,  and  regardless 
of  whether  it  is  in  public  or  private  ownership.  The 
protection  problem  is  often  more  complex,  however, 
where  private  holdings  are  interspersed  throughout  an 
area  which  is  mainly  in  public  owner.ship,  or  where 
holdings  of  several  public  agencies  are  intermingled. 
These  various  factors  have  been  considered  in  develop- 
ing the  Federal  forest  program  included  in  this  report. 

Certain  technics  are  essential  in  formulating  these 
plans.  Often  the  application  of  these  technics  is  lim- 
ited by  data  readily  available.  The  "minimum  cost- 
plus-loss"  principle,  for  example,  should  be  the  over-all 
objective  of  all  protection  planning.  Under  this  prin- 
ciple the  result  obtained  through  protection  may  be 
expressed  in  terms  of  the  cost  of  protection  plus  losses 
incurred  in  spite  of  it.  The  efficiency  of  the  protection 
is  directly  reflected  in  the  reduction  of  this  total.  Be- 
yond the  point  where  additional  protection  cost  is  bal- 
anced by  reduction  in  loss,  additional  expenditures  are 
not  justified. 

In  practice,  justifiable  costs  can  be  determined  only 
by  an  accurate  estimate  of  probable  losses.  The  appli- 
cation of  this  principle  is  often  complicated  because  of 
the  difficulty  of  evaluating  the  damage  done  by  fire  to 
watersheds,  wildlife,  recreation  values,  and  scenery. 
Technics  have  been  developed  for  the  application  of  this 
principle,  notably  strength-of -organization  and  travel- 
time  standards.  These  measures  are  necessary  to  pre- 
vent a  fire  from  exceeding  a  predetermined  maximum 
area  and  to  hold  fires  of  a  unit  or  region  within  the 
"allowable  annual  burn."  The  aim  is  to  keep  below  the 
maximum  area  burned  that  can  be  tolerated  without 
defeating  the  purposes  for  which  a  particular  forest 
area  is  being  managed. 

Planning  technics  are  not  static,  but  are  changing 
constantly  with  new  discoveries.  Types  and  priorities 
of  individual  work  projects,  therefore,  are  subject  to 
current  revision.  The  development  of  field  radio  equip- 
ment, for  example,  has  made  unnecessary  many  miles 
of  planned  telephone  line.  The  parachuting  of  men 
and  supplies  to  fires  and  the  development  of  new  types 
of  fire  trucks,  power  pumps,  and  tools,  are  other  ex- 
amples of  new  discoveries  necessitating  continual  adap- 
tation in  long-time  works  programs. 

The  Future  Program  for  Fire  Protection 

Because  the  fire-protection  activity  has  been  under 
study  and  development  for  many  years,  the  character 
of  physical  improvements  necessary  to  afford  effective 
pi'otection  in  each  region  is  generally  well  known.    The 
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extent  of  additional  physical  improvements  needed  de- 
pends upon  the  technical  factors  involved  and  upon 
how  nearly  the  needs  are  met  by  existing  facilities. 
The  level  to  which  improvements  have  been  constructed 
differs  among  the  various  Federal  and  State  and  private 
agencies  and,  to  some  extent,  within  regional  areas  of 
each  Government  agency. 

Federal  Forest  Lands. — The  volume  of  nonrecurrent 
and  recurrent  work  in  terms  of  man-months  provided 
under  a  long-range  program  of  public  works  for  fire 
protection  on  Federal  lands  is  given  in  tables  13  and  14. 
The  grouping  of  all  Federal  ownerships  into  the  one 
category  serves  the  present  purpose.  When  time  per- 
mits developing  the  program  in  more  detail,  it  may  be 
desirable  to  present  the  information  for  each  jurisdic- 
tion separately. 

Considering  the  high  priority  of  fire  protection  in 
the  whole  field  of  foresti-y  works,  the  nonrecurrent  pro- 
gram should  be  completed  within  10  years.  Needed 
work  in  some  regional  areas  of  certain  agencies  is  near- 
ing  comjjletion  and  the  future  program  is  light.  In 
other  instances,  much  remains  to  be  done  on  certain 
features  of  the  program. 

Table  13. — Over-all  fire  protection  job  load  {nonrecurrent  work), 
on  all  Federal  forest  lands'^ 

[In  man-months] 


Region 

Hazard 
reduc- 
tion 

Sur- 
veys 
and 
plans 

Im- 
prove- 
ments 

Oper- 
ating 
proj- 
ects 

Mis- 
cellane- 
ous 

Total 

Northeast             .  .- 

37,710 

3,000 

47, 190 

18,  390 

565. 610 

127,470 

16,  270 

910 

170 

160 

450 

1,770 

5,020 

2,980 

1,010 

90 

4,580 
3,390 
8,510 
24,970 
44,410 
30. 180 
14,  990 
2,070 

1,190 
70 
4,290 
2,680 
4,700 
4,620 
1.260 
110 

1,950 

60 

230 

2,730 

5.400 

5.910 

300 

100 

45,600 

Central .        

6.680 

Lake                     

60, 670 

South.   

50,540 

Columbia  River  Basin 

625. 140 
171.  160 

Southern  Rocky  Mountain... 

33.830 
3,280 

Total 

816,550 

11,650 

133,  100 

18,  920 

16,  680 

996,900 

>  Includes  national  forests,  national  parks  and  monuments.  Indian  reservations 
(not  Federally  owned  but  administered  through  Office  of  Indian  Affairs),  Oregon 
and  California  revested  and  reconveyed  lands,  and  land-utilization  projects  of  the 
Soil  Conservation  Service. 

Table  14. — Over-all  fire  protection  joJ)  load  (recurrent  work),  on 
all  Federal  forest  lands ' 

[In  man-months] 


Region 

Hazard 
reduc- 
tion 

Surveys 
and 
plans 

Im- 
prove- 
ments 

Oper- 
ating 
projects 

Mis- 
cella- 
neous 

Total 

Northeast 

60 
20 
70 

620 
2,810 

520 
90 
30 

io' 

30 

100 

210 

40 

10 

150 

360 

300 
4,040 

990 
2,060 

420 
80 

910 

3.590 
3,460 
16,490 
22.660 
23,190 
3,810 
810 

280 
150 
380 
530 
40 
1,080 
510 

1,400 

4,130 

Lake 

4,240 

South 

Columbia  River  Basin 

21,  780 
26.710 

26,890 

Southern  Rocky  Moimtain 

4,840 
920 

Total 

4,220 

400 

8,400 

74,920 

2,970 

90,910 

1  Includes  national  forests,  national  parks  and  monuments,  Indian  reservations 
(not  Federally  owned  but  administered  through  Office  of  Indian  Affairs),  Oregon  and 
California  revested  and  reconveyed  lands,  and  land-utilization  projects  of  the  SoiJ 
Conservation  Service. 
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Hazard  i-eductioii  constitutes  the  largest  single  ac- 
tivity in  the  nonrecurrent  category  (table  13).  Of  the 
total  hazard  reduction  job  load,  69  percent  is  located  in 
the  Columbia  Eiver  Basin  and  15  percent  in  California. 
Ample  work  opportunities  of  this  character  are  avail- 
able, however,  in  all  regions,  with  the  Plains  and  Cen- 
tral regions  providing  the  least.  Hazard-reduction 
work  directly  affects  the  opportunity  for  fires  to  gain 
headway ;  an  increase  in  such  work  reduces  the  chances 
of  disastrous  fires  occurring. 

Nonrecurrent  improvement  work  is  the  next  most 
important  item.  Most  of  this,  too,  is  located  in  the  far 
western  States. 

State  and  Private  Forest  Lands. — To  provide  425 
million  acres  of  State  and  private  lands  with  adequate 
fire  protection  two  things  are  necessary :  ( 1 )  to  inci'ease 
the  effectiveness  on  the  65  percent  of  this  area  now 
receiving  partial  protection  and,  (2)  to  bring  the  re- 
maining 35  percent  under  adequate  protection.  The 
achievement  of  these  two  objectives  would  require  the 
construction  of  facilities  like  those  contemplated  in  the 
program  for  Federal  lands.  Because  of  the  large  pro- 
portion of  farm  woodlands  and  other  small  holdings, 
the  per-acre  requirement  for  such  facilities  would  be  less 
than  for  Federal  lands,  but  obviously  there  is  need  for  a 
substantial  program.  Unfortunately  data  are  not  avail- 
able that  would  justify  a  quantitative  estimate  of  a 
long-range  program  for  State  and  private  lands. 

As  table  15  indicates,  however,  the  present  Federal- 
State  cooperative  fire-protection  organization,  which  is 
concerned  in  large  part  with  recurring  expenditures  but 
includes  some  construction,  is  far  short  of  being  ade- 
quate. This  is  the  basis  for  contemporary  recommenda- 
tions that  Federal  cooperation  under  section  2  of  the 
Clarke-McNary  Act  should  be  raised  from  $2,500,000 
to  $9,000,000. 

These  estimates  include  lookout  men,  forest  guards, 
and  other  personnel  employed  only  for  the  fire  season, 
but  also  include  a  basic  organization  which  should  be 
provided  through  regular  budgetary  procedure.  To 
establish  effective  Nation-wide  protection  on  all  State 
and  private  forest  lands  a  total  of  approximately  $18,- 
000,000  will  be  required  annually  for  recurring  expend- 
itures. 
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Table  15. — Additional  need 
protection  under 

5  for  Federal-State  cooperative 
Clarke-McNarp  Act 

ReRion 

Estimated  annual  cost 

Northeast 

Dollart 
400,000 
TOO, 000 
1,600,000 
6.800,000 
300,000 
700,000. 
100,000 

Percent 
4 

Central 

Lake 

15 

South 

3 

7 

1 

Total 

10,000,000 

100 
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During  the  calendar  year  1939  expenditures  for  the 
partial  protection  of  65  percent  of  the  State  and  private 
lands  amounted  to  $8,732,810,  of  which  a  large  part  may 
be  considered  public  works.  These  funds  were  pro- 
vided by : 

The  Federal  Government  under  the  Clarke-  Percent 

McNary    Act $1,850,405         21 

States,  counties,  and  towns 4,  884,  800        56 

Private  owners  and  associations 1,  997,  635        23 

8,  732, 840      100 

Thus,  only  46  percent  of  the  funds  necessary  for  full 
jsrotection  of  these  lands  is  being  provided.  An  in- 
crease (table  15)  to  establish  State-wide,  fully  effective 
protection  would  afford  increased  public-works  oppor- 
tunities. 

Financial  Responsibility 

In  the  fire-protection  job,  differences  in  forest-land 
ownership  entail  differences  in  administrative  and 
financial  responsibilities.  On  Federal  forest  lands,  for 
example,  the  Federal  Government  is  directly  responsi- 
ble for  planning,  executing,  and  financing  the  entire 
protection  job. 

The  States,  by  their  own  laws,  are  responsible  for  the 
protection  of  forests  owned  by  State  and  local  govern- 
ments. The  cost  is  met  by  State  appropriations,  with 
Federal  assistance  under  the  Clarke-McNary  Act. 

State  laws  covering  the  protection  of  private  forests 
cover  a  wide  range  of  responsibility,  particularly  in 
regard  to  financing.  The  Western  States  commonly 
require  owners  not  residing  on  the  land  to  contribute 
financially  for  protection.  In  the  South,  private  con- 
tribution is  voluntary.  In  the  Lake  States  and  New 
England  most  protection  funds  are  raised  directly  by 
States  and  towns.  Clarke-McNary  funds  are  available 
for  the  protection  of  private  as  well  as  State  lands. 

The  principle  of  Federal  assistance  to  States  and 
private  owners  in  financing  fire-protection  programs  has 
long  been  established — by  the  Weeks  Act  in  1911  and 
again  by  the  Clarke-McNary  Act  in  1924.  This  Federal- 
State  cooperation  has  proven  both  highly  popular  and 
effective.  Justification  for  this  is  based  upon  the  prem- 
ise that  all  forest  land,  no  matter  who  owns  it,  is  clothed 
with  vital  national  interest.  A  similar  philosophy  of 
Federal  contributions  toward  public-works  programs 
for  fire  prevention  on  State  and  private  forest  lands  is 
recommended. 

Besides  the  direct  assistance  now  given  the  States  and 
cooperating  private  owners  under  the  Clarke-McNary 
Act,  a  recent  and  outstanding  Federal  contribution 
was  through  the  CCC.  This  activity  is  typical  of  the 
practical  manner  in  which  large  public-works  programs 
can  be  used  to  aid  States  and  private  forest  owners  in 
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increasing  the  effectiveness  of  their  protection  efforts. 
It  is  generally  estimated  that  the  CCC  advanced  the 
protection  programs  in  many  of  the  States  by  at  least 
10  to  15  years.  Other  programs,  such  as  WPA,  have 
also  helped  materially. 

Basis  for  Evaluation 

Necessity  for  High  Priority. — -Fire-protection  proj- 
ects that  are  essential  to  insure  maintenance  of  the 
forest  should  generally  have  the  highest  priority  among 
the  forestry  activities  on  any  forest  area.  If  the  forest 
is  destroyed  by  fire  practically  all  expenditures  on  its 
development  and  improvement  will  have  been  wasted. 
For  this  reason,  fire  protection  on  any  specific  area 
should  come  ahead  of  planting,  stand  improvement,  de- 
velopment of  recreational  facilities,  disease  and  insect 
control,  and  most  watershed  improvements.  It  should 
go  hand  in  hand  with  building  of  roads  and  trails,  com- 
munication systems,  and  administrative  structures. 

Effective  Protection. — ^AU  forest  land  should  be  pro- 
tected, but  not  to  the  same  extent.  Each  area  should  be 
protected  sufficiently  to  insure  that  it  will  continue, 
without  serious  interruption,  to  yield  its  material  and 
nonmaterial  benefits,  provided  the  cost  of  protection  is 
not  disi^roportionate  to  the  results.  To  endeavor  to 
eliminate  all  fires  everywhere  would  result  in  an  un- 
sound program,  for  the  costs  would  greatly  exceed  the 
benefits.  Fire  protection  effoi'ts  are  subject  to  the  law 
of  diminishing  returns. 

Prohable  Loss  a  Measure  of  Benefits. — Tlie  measure 
of  benefits  from  fire  protection  is  the  amount  of  loss 
that  would  occur  without  it.  Of  course,  no  one  can  say 
exactly  how  much  loss  would  occur  on  a  given  forest 
area  during  1  year  or  a  period  of  years  if  there  were  no 
protection  or  if  the  protection  were  incomplete.  It  is 
possible,  however,  to  make  reasonable  estimates,  on  the 
basis  of  analysis  of  the  forest-fire  record  over  many 
years.  This  is  analogous  to  actuarial  estimates  used  in 
connection  with  fixing  rates  for  ordinary  fire  insurance. 
Such  analysis  should  take  into  account  the  occurrence 
of  fires,  the  areas  burned,  and  the  values  destroyed.  It 
should  also  consider  the  extent  of  protection  effort. 
The  resulting  estimates  would  indicate  the  average  loss 
that  might  be  expected,  over  a  term  of  years,  for  unit 
areas  of  forest,  classified  according  to  hazard  conditions 
and  character  of  values  at  stake. 

Even  if  methods  of  analyzing  fire  records  and  ap- 
praising fire  losses  had  been  completely  worked  out, 
which  is  not  the  case,  it  would  be  beyond  the  scope  of 
this  report  to  describe  them  in  detail.  Appraisal  of 
losses  in  monetary  terms  is  even  more  difficult  than  the 
appraisal  of  the  corresponding  vendible  and  nonven- 
dible  products  and  benefits  of  the  forest.  All  of  these 
can  suffer  damage,  depending  on  the  extent  and  inten- 


sity of  the  fire.  With  some  values  (vegetative  cover, 
for  example)  the  damage  may  be  only  temporary;  with 
others  (loss  of  topsoil,  gullies)  it  may  be  permanent. 
Some  values  may  be  harmed  but  little  (certain  kinds 
of  merchantable  trees  in  light  fires)  ;  others  may  be 
completely  or  partially  destroyed ;  others  may  be  merely 
impaired  or  made  ineffective  for  a  short  period. 

Some  of  the  elements  of  fire  damage  (and,  conversely, 
of  benefits  from  fire  protection)  are: 

1.  Realizable  (market)  value  of  merchantable  timber 
subject  to  destruction. 

2.  Capital  value  of  forest  gi  owing  stock. 

3.  Value  of  buildings  and  other  structures  in  and  near 
the  forests,  liable  to  destruction. 

4.  Economic  value  to  dependent  industries  and  com- 
munities of  essential  timber  supplies  that  cannot  be  ob- 
tained from  other  sources,  or  that  can  be  obtained  only 
at  greater  cost. 

5.  Values  of  crops,  orchards,  farm  and  other  lands, 
liighways,  railroads,  reservoirs,  ditches,  and  buildings 
subject  to  destruction  by  floods  and  accompanying 
debris  that  result  from  burning  of  watershed  cover. 

6.  Values  of  irrigation  agricultui'e,  power  plants,  do- 
mestic and  industrial  water  supply  that  may  be  im- 
paired by  irregular  stream  flow-floods  and  low  water — 
following  fires. 

7.  Land  and  water  transportation  disrupted  by  floods, 
and  air  transportation  by  dense  smoke;  interruption  of 
air  transportation  interfering  with  defense  activities  in 
time  of  war. 

8.  Value  of  forage  that  may  be  destroyed  by  fire,  in- 
cluding possible  reduction  in  forage  production  from 
burned  land. 

9.  Value  of  recreational  features,  including  those  that 
yield  direct  and  indirect  monetary  income  and  those 
with  less  tangible,  inspirational  value. 

Minimum-Cost-plus-Loss  Pnnciple. — Fire-protection 
projects  should,  so  far  as  possible,  be  planned  in  accord- 
ance with  the  "minimum-cost-plus-loss"  principle  pre- 
viously discussed,  which  is  another  way  of  expressing 
the  maximum  benefit-to-cost  ratio  as  applied  to  a  given 
area.  Before  this  principle  can  be  applied  universally 
as  an  objective  guide,  much  more  accurate  measui-es  of 
fire  damage  and  of  the  reduction  in  damage  through 
specific  protective  measures  will  have  to  be  devised. 

Allowable  Annual  Burn. — In  the  absence  of  such 
measures,  the  "allowable  annual  burn"  concept  has  been 
set  up  as  a  tentative  though  imperfect  goal  or  standard, 
the  accomplishment  of  which  will  result  in  an  approach 
to  the  minimum-cost-plus-loss  objective.  The  allow- 
able burn  is  the  maximum  average  proportion  of  a  for- 
est area  that  may  be  burned  annually.  This  is  based 
partly  on  the  area  that  may  be  burned  without  defeat- 
ing the  purposes  of  management  of  the  area,  and  partly 
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on  ex{)ei'ieiice  and  judgment  as  to  the  degree  of  protec- 
tion that  is  attainable  without  excessive  cost.  It  is 
usually  applied  to  a  fairly  large  area,  such  as  a  State; 
ratlipr  than  to  a  small  forest  unit. 


Table  16. — Allowable  annual  bum  for  various  forest  types^ 

Forest  type 

Allowable 
annual 
bum 

Forest  type 

Allowable 

annual 

bum 

Percent 
3.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.  7 

.5 
.5 
.3 
.3 
.3 

Douslas  fir 

Percent 
0. 2-0. 3 

0. 2-0. 3 

Larch  fir 

.25 

.2 

Bottomland  hardwood 

.2 

.15 

White  pine 

.1 

Aspen. 

.1 

Recreation  values 

0-0.5 

Appalachian  hardwood 

0. 4-2. 5 

Noncommercial  forest 

Bmsh  and  nontimbered 

2.0 

Ponderosa  pine 

Mixed  conifers  (California).. 

2.6 

*  Figures  from  "A  Xational  Plan  for  Amcric-an  Forestry, 
73d  Cong.,  1st  Sess.,  p.  1399. 
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The  allowable  annual  burn  within  any  particular 
region  will  depend  in  part  upon  the  forest -cover  types 
within  the  region  (table  16).  For  the  United  States 
as  a  whole,  the  allowable  burn  on  forest  land  is  esti- 
mated to  be  somewhat  less  than  0.5  percent.  The 
lowest  ratio,  0.14  percent,  is  assigned  to  the  Northeast. 

The  allowable  burn  is  an  average  figure.  In  some 
forest  units  larger  areas  may  be  burned  in  some  years 
without  justifying  greater  expenditures  for  protection 
(except  as  these  may  be  required  for  fire-fighting). 
Under  certain  circumstances,  however,  extra  expendi- 
tures may  be  justified  to  prevent  single  fires  in  any 
year  from  exceeding  a  given  size.  Examples  are  recre- 
ation areas,  critical  watersheds,  and  demonstration 
and  experimental  forests.  One  medium-sized  fire  in 
such  a  tract  may  largely  or  utterly  destroy  its  value, 
with  much  greater  loss  than  would  result  from  a  fire 
of  the  same  size  elsewhere.  There  is  justification  for 
special  expenditures  on  such  key  tracts. 

Technical  Soundness. — It  is  axiomatic  that  any  proj- 
ect should  be  teclinically  sound.  It  should  be  efficiently 
planned  on  the  basis  of  adequate  surveys  or  other 
studies.  There  should  be  assurance  that  the  methods 
employed  will  accomplisli  the  desired  result.  It  should 
be  no  more  costly  than  any  alternative  method  of  ac- 
complishing this  objective.  For  example,  piling  and 
burning  of  slash  or  windfall  may  under  some  cir- 
cumstances be  mpch  more  expensive  but  not  more 
effective  than  intensive  patrol  during  the  few  seasons 
tliat  it  constitutes  a  hazard. 

Probable  Benefts. — There  should  be  evidence  that 
the  work  will  make  a  significant  contribution  toward 
holding  the  average  annual  bui'n  down  to  the  allow- 
able standard  for  the  region,  forest  type,  or  smaller 
area,  or  at  least  that  it  will  reduce  the  average  fire  loss 
by  an  amount  at  least  equal  to  its  cost.    For  example, 


a  lookout  tower  by  increasing  the  seen  area  or  a  road 
by  opening  uji  a  remote  part  of  tlie  forest  may  result 
in  greater  speed  of  attack  so  that  fires  can  be  held 
to  mucli  smaller  size  than  would  otherwise  be  the  case. 
Likewise,  especially  intensive  measures,  such  as  fire- 
proofing  around  much-used  recreation  areas,  should  be 
justified  by  explanation  of  the  special  hazard  or  the 
special  values  involved. 

Timing  and  Priorities. — Protection  of  forests  from 
fire  is  prerequisite  to  forest-land  management.  It  is  a 
job  that  must  be  done  as  soon  as  possible,  and  cannot 
be  delayed  until-  need  for  employment  arises.  How- 
ever, there  is  so  much  to  be  done  that  it  is  not  likely 
to  be  completed  in  less  than  10  years,  if  so  soon  as  that. 
Even  after  the  program  of  nonrecurrent  work  has 
been  completed,  there  will  be  a  large  year-to-year  job 
of  maintaining  and  occasionallj'  rebuilding  structures, 
firebreaks,  and  trails,  and  of  routine  fire-prevention 
and  suppression  activities.  Emergency  conditi<ms  will 
continue  to  arise,  as  tliey  have  in  the  past,  which  will 
necessitate  immediate  remedial  works  projects  such  as 
hazard  reduction  following  blowdowns,  burns,  or 
forest-insect  epidemics. 

Until  the  nonrecurrent  works  progi-am  is  completed 
this  will  constitute  a  fairlj'  flexible  reservoir  of  projects 
that  can  be  drawn  upon  to  provide  jobs.  Except  for 
seasonal  limitations  in  some  regions,  most  of  the  work 
is  of  such  character  that  it  can  be  expanded  or  con- 
tracted on  short  notice,  without  serious  disturbance  to 
the  program  as  a  whole.  In  determining  the  order  in 
which  the  various  projects  will  be  taken  up,  the  fol- 
lowing are  some  of  the  principles  that  should  be 
considered : 

1.  Work  designed  to  relieve  conditions  that  tlueaten 
human  lives  or  the  existence  of  communities  should 
have  first  priority.  An  example  is  the  reduction  of 
extreme  hazard  conditions  adjacent  to  settlements. 

2.  Conditions  of  high  hazard  should  generally  be 
remedied  before  conditions  of  low  hazartl.  The  first 
steps  in  reducing  the  loss  from  fire  are  likely  to  have 
a  much  higher  benefit-cost  ratio  than  the  last  or  mar- 
ginal projects. 

3.  Protection  of  present  values  should  take  preced- 
ence, other  things  being  equal,  over  protection  of  po- 
tential but  more  or  less  uncertain  future  values.  For 
example,  accessible  areas  of  merchantable  timber  or 
areas  already  used  extensively  for  recreation  would  be 
protected  before  areas  of  inaccessible  timber  or  poten- 
tial but  unutilized  recreation  areas,  if  the  other  values 
were  equal. 

4.  Protection  against  loss  that  cannot  be  repaired 
within  the  near  future  should  usually  come  ahead  of 
protection  agtiinst  equal  damage  that  can  be  quickly 
repaired.     For  example,  a  building  can  be  rebuilt  in 
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a  few  weeks  or  months,  but  a  stand  of  mature  timber 
cannot  be  put  back  in  less  time  that  it  takes  for  trees 
to  mature. 

5.  In  times  of  unemployment,  projects  that  will  pro- 
vide many  jobs  may  be  preferred  to  projects,  other- 
wise equally  desirable,  that  will  not.  Conversely,  in 
times  when  jobs  are  plentiful  it  may  sometimes  be 
advisable  to  give  low  priority  to  the  projects  that  re- 
quire the  largest  volume  of  labor. 

Forest  Transportation  Facilities 

Need  for  Facilities 

Highwaj's,  roads,  and  trails  are  essential  for  the 
satisfactory  management  of  forest  lands.  Every  land- 
owner must  have  certain  of  these  facilities,  in  order 
properly,  efficiently,  and  economically  to  administer 
his  property  and  protect,  develop,  and  utilize  its  re- 
sources. The  need  increases  with  the  size  of  the  hold- 
ings and  varies  with  the  type  of  resources  and  their  use. 

Transportation  needs  in  forests  vary  also  with  geo- 
graphic location,  topography,  elevation,  and  character 
of  the  timber.  They  are  governed  largely  by  the  eco- 
nomic requirements  of  forest  management.  The  serv- 
ice standard  for  each  highway,  road,  or  trail  depends 
upon  the  character  and  volume  of  use,  and  its  cost 
should  be  justified  by  an  evaluation  of  the  benefits  to 
be  obtained. 

Forest  Management. — The  diversified  interests  and 
needs  of  all  of  the  forest  users,  particularly  in  large 
units  such  as  national  forests,  parks,  or  Indian  lands, 
impose  a  huge  task  of  resource  management  upon  the 
administrator.  This  can  be  carried  out  satisfactorily 
only  if  there  are  sufficient  roads  and  trails  for  ready 
access  to  the  lands,  properly  located  and  adequate  in 
construction. 

Permanent  timber  supply,  water  flow,  forage  crops, 
recreational  and  scenic  values,  and  other  resources  can 
be  assured  only  through  adequate  protection  from  fires. 
The  objective  is  to  hold  all  fires  to  the  smallest  size 
practicable  within  economic  limits.  To  accomplish 
this,  adequate  roads  and  trails  to  make  the  areas  of 
potential  fire  risk  quickly  and  easily  accessible  to  the 
protection  organization  are  the  greatest  immediate 
need. 

Resov/rce  Utilisation. — In  many  localities  the  day  of 
railroad  logging  has  largely  passed.  Truck  logging  on 
roads  has  been  found  more  economical  and  much  more 
flexible  in  harvesting  the  crop.  A  road  network  care- 
fully laid  out  will  serve  present  logging  needs  with  the 
minimum  investment  and  at  the  same  time  remain  part 
of  the  phj'sical  forest  plant  available  for  use  in  future 
cuttings.  Most  timber-utilization  roads  serve  small  op- 
erators, as  well  as  large  ones,  and  their  benefit  to  local 
communities   is    substantial    and    far-reaching.    They 


facilitate  economical  sustained-yield  management  in 
place  of  the  "cut-ont-and-get-out"  practice  so  prevalent 
in  past  years. 

Forest  range  lands  enable  thousands  of  small  ranch 
owners  to  supplement  their  livelihood  through  the  graz- 
ing of  domestic  stock.  Movement  of  stock  to  and  from 
the  range  and  its  handling  while  on  the  range  are 
greatly  facilitated  by  roads  and  trails;  losses  and  costs 
are  greatly  reduced;  local  incomes  are  increased  and 
local  communities  stabilized  through  better  manage- 
ment and  increased  retui'ns. 

The  wildlife  population  of  the  forests,  itself  a  major 
resource,  requires  a  considerable  degree  of  management 
for  full  utilization.  The  forest  road  and  trail  system 
jilays  an  important  part  in  the  economical  "harvesting" 
of  the  fish  and  game  crop. 

Geological  studies  and  past  experience  indicate  that 
much  mining  development  is  still  to  be  expected  on 
forest  lands.  Some  of  the  largest  deposits  of  strategic 
minerals  have  been  found  in  the  forests.  Limited  prog- 
ress has  been  made  possible  by  means  of  roads  and 
trails  built  to  serve  other  needs  and  uses  but,  until 
adequate  provision  is  made  for  completing  the  forest 
transportation  system  as  a  whole,  substantial  areas  val- 
uable for  mineral  production  will  remain  inaccessible 
for  that  purpose. 

Three-fourths  of  our  forest  land  is  valuable  for  water- 
shed protection.  Safe,  proper,  and  efficient  functioning 
of  water  works,  irrigation  systems,  and  power  plants 
requires  that  the  structures  and  watersheds  be  accessible. 
Dams,  spillways,  ditches,  flumes,  and  pipe  lines  must  be 
maintained,  and  fires  and  contamination  must  be  pre- 
vented, all  of  which  requires  transportation  facilities. 

Public  Service. — The  volume  of  recreational  travel 
on  forest-land  highways,  roads,  and  trails  exceeds  that 
for  any  other  resource  or  use  in  almost  all  regions. 
Between  1925  and  1940  the  number  of  recreationists  on 
forest  lands  increased  more  than  600  percent.  Partic- 
ularly on  national  and  State  forests  and  parks  and 
national  monuments  this  use  is  reasonably  certain  to 
continue  and  to  increase  year  after  year. 

The  widespread  distribution  of  the  forested  area  is 
such  that  of  the  80  to  100  million  persons  whom  traffic 
counts  include  in  "public  travel"  each  year,  nearly  all 
include  in  their  journey  some  travel  across  forest  lands. 
In  the  case  of  local  residents,  this  may  be  on  Federal- 
aid,  State,  forest,  or  county  highways;  on  county  farm- 
to-market  roads,  or  on  development  roads  constructed 
by  a  Federal  agency.  Through  travelers  are  more  apt 
to  travel  trunk  highways  alone.  But  in  the  aggregate, 
public  travel  on  forest  routes  has  reached  a  tremen- 
dous volume  and  continues  to  increase  each  year. 

Multiple-use  Needs. — Although  the  need  for  trans- 
portation facilities  has  been  discussed  from  the  separate 
viewpoints  of  forest  management,  resource  utilization 
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and  public  service,  this  clear-cut  distinction  does  not 
exist  on  the  ground  witli  regard  to  usage.  The  same 
facilities  are  used  for  both  administration  and  protec- 
tion, and  many  of  them  also  cari-y  heavy  i-ecreational 
and  public  travel  as  well.  Similarly,  the  highways, 
roads,  and  trails  that  fulfill  the  above-described  fimc- 
tions  are  largelj'  used  for  several  types  of  resource 
utilization. 

Classes  of  Facilities 

The  construction  and  service  standards  of  the  facili- 
ties now  existing  and  further  required  on  forest  lands 
vary  with  the  intended  use  or  combination  of  uses  for 
wliich  they  are  built.  No  higher  standard  should  be 
planned  than  that  required  to  carry  with  safety  the 
normal  peak  traffic  load  to  be  expected.  Traffic  trends 
must  be  taken  into  account  and  standards  provided  that 
will  accommodate  any  increase  that  is  reasonably  cer- 
tain to  occur. 

Forest-land  highwaj's  may  fall  within  any  one  of  sev- 
eral systems,  namely,  Federal-aid,  State,  forest,  county, 
or  other.  The  construction  standards  are  more  or  less 
uniform.  They  are  all  two  or  more  lanes  in  width, 
hard-surfaced,  with  standards  of  gradient  and  curva- 
ture based  upon  intended  usage.  In  general,  a  highway 
is  an  all-year  route  designed  to  carry  both  heavy  freight 
and  high-speed  passenger  traffic  betM'een  cities  and 
towns,  either  as  a  local  branch  or  an  integi'al  section 
of  a  designated  through  route. 

Forest-development  roads,  from  the  standpoint  of 
forest-land  administration,  protection,  and  utilization, 
form  an  invaluable  part  of  the  transportation  system. 
They  include  the  spurs  and  feeders  that  lead  from  the 
back  areas,  and  which  combine  as  they  lead  outward  to 
carry  a  large  proportion  of  forest  products  to  market, 
to  serve  as  a  mainstay  for  administration  and  fire  pro- 
tection, to  bring  in  recreationists,  and  to  furnish  trans- 
portation for  forest  communities  and  local  residents. 
Most  of  these  roads  are  unsurfaced  and  of  single-lane 
width  with  turn-outs.  The  grades  are  steeper  and  per- 
missible curvature  is  greater  than  on  highways.  Al- 
though many  at  higher  elevations  are  closed  by  snow 
during  winter  months,  the  aggregate  annual  traffic  that 
they  bear  is  very  large. 

Forest  trails  are  designed  for  horse  and  foot  travel 
only,  and  are  indispensable  for  administrative  travel, 
protection,  range  and  wildlife  management,  and  recrea- 
tion beyond  reach  of  development  roads.  Although 
trail  travel  is  slow,  many  thousands  of  square  miles  of 
forest  lands  are  served  only  by  trails.  Some  of  these 
eventually  will  be  replaced  by  roads,  but  there  will  al- 
ways be  hinterlands  in  which  roads  are  not  economically 
justifiable  and  for  which  trails  will  continue  to  serve. 

Forest  waterways  serve  forest  lands  in  certain  locali- 
ties largely  as  auxiliaries  to  highways,  roads,  and  trails. 


For  transportation  use,  some  improvements  will,  from 
time  to  time,  become  necessary,  but  the  more  immediate 
need  is  for  the  portages,  wharves,  boathouses,  and  sim- 
ilar structures  included  under  "Improvements.'' 

Landing  fields,  while  perhaps  technically  a  part  of 
the  transportation  system,  are  also  included  under  "im- 
provements.'' Railroads,  trams,  chutes,  and  flumes  are 
usually  constructed  by  private  capital  for  specific  pur- 
poses or  to  meet  local  needs,  and  will  not  be  discussed 
here. 

Variation  in  Transportation  Requirements 

By  Oionevship  Classifications. — The  management  pol- 
icies peculiar  to  each  class  of  forest  ownership  result  in 
a  wide  variation  in  the  character  and  intensity  of  road 
and  trail  development.  National  forests,  national  parks 
and  monuments,  Indian  lands,  O.  and  C.  revested  lands, 
and  other  Federal  and  some  State  or  local  government 
lands  designed  to  provide  a  continuous  j'ield  of  timber 
and  other  resources  or  benefits  have,  in  most  cases,  in- 
sufficient facilities  at  present  to  meet  the  objectives  of 
good  management,  but  they  do  have  systematic  plans 
for  completing  the  system  as  funds  permit. 

Less  progress  has  been  made  on  a  large  part  of  the 
State  and  local  government  holdings,  although  their 
needs  compare  closely  with  those  of  Federal  lands. 
Lack  of  interest,  lack  of  permanent  policy,  and  shortage 
of  funds  are  largely  responsible. 

Some  private  holdings  actually  have  a  greater  mile- 
age of  development  roads  and  other  facilities  per  unit 
of  area  than  Federal  lands  in  the  same  locality,  but  as 
these  are  largely  to  serve  special  needs,  the  forest  sys- 
tem as  a  whole  is  deficient  in  both  mileage  and  stand- 
ards. It  is  estimated  that  more  than  half  of  the  pri- 
vate forest  land  has  inadequate  transportation  to  meet 
the  objectives  of  a  long-range  forest  program,  and  that 
this  condition  exists  generally  on  the  larger  private 
holdings.  Economic  conditions  tending  to  force  liqui- 
dation of  the  timber  have  often  resulted  in  building  only 
a  bare  skeleton  system  for  protection,  and  the  few  routes 
essential  for  logging  as  each  block  of  timber  is  cut.  The 
eventual  needs  of  these  lands  for  strictly  forest  trans- 
portation will  in  some  cases  be  somewhat  less  than  for 
the  public  forests. 

In  spite  of  the  difl'erences  that  now  exist  in  the 
needs  of  the  lands  of  the  several  ownership  classes, 
completion  of  the  transportation  systems  on  all  of 
them  can  be  facilitated  by  a  public-works  program. 
In  many  cases  the  lands  are  closely  intermingled.  The 
facilities  needed  are  comparable,  even  though  the  sys- 
tems required  may  not  be  equally  intensive.  The  same 
skills  and  equipment  are  needed.  Federal  financial  par- 
ticipation will  vary,  but  the  work  remains  to  be  done, 
and  it  could  be  economically  combined  for  any  single 
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locality  on  a  cooperative  basis  agreed  upon  in  advance 
among  the  agencies  or  owners  involved. 

By  Location,  Topography,  and  Class  of  Timber. — 
The  wide  geographic  distribution  of  forest  lands  has 
marked  effect  on  road  and  trail  development.  Accessi- 
bility to  cities,  towns,  and  markets  has  brought  about 
intensive  use  in  parts  of  all  regions,  with  the  conse- 
quent intensification  of  transportation  facilities  existing 
or  needed.  On  the  other  hand,  less  accessible  but 
equally  valuable  lands  often  tend  to  lag  in  the  facilities 
provided,  and  reach  an  extreme  where  large  "back 
country"  forests  of  potentially  high  value  now  have 
totally  inadequate  transportation,  either  existing  or 
proposed,  to  safeguard  them  from  fire. 

Within  each  region  there  are  wide  variations  in  topog- 
raphy and  timber  types.  These  two  factors,  combined 
with  ownership  and  use,  dictate  to  a  considerable  extent 
the  character  and  intensity  of  transportation  required. 
For  example,  certain  high  subalpine  areas  of  the  West, 
bearing  mainly  watei'shed-protection  forest  and  chiefly 
valuable  for  their  grazing,  recreational,  and  watershed 
values,  require  only  a  few  roads,  with  an  auxiliary 
network  of  trails  to  serve  the  users  and  fire-protection 
forces.  Close  to  these  areas,  and  often  adjoining  theni. 
are  dense  stands  of  commercial  timber  in  immediate  de- 
mand for  selective  logging  and  at  the  same  time  heavily 
used  for  recreation  and  other  purposes.  These  lands 
require  much  more  intensive  transportation  than  the 
noncommercial  protection  forests. 

Place  of  Public  Works  in  Building  the 
Transportation  System 

Forest-land  highways  for  the  most  part  are  built  by 
the  Federal  Government  or  by  the  States.  They  are 
maintained  largely  by  the  States,  but  the  Federal  Gov- 
ernment has  rendered  appreciable  assistance.  A  few 
local  governmental  agencies  also  build  and  maintain 
these  facilities,  but  private  owners  seldom  do.  The 
Federal  Public  Roads  Administration  and  the  State 
highway  commissions  are  staffed  and  organized  to 
handle  surveys  and  construction  work.  Maintenance 
in  practically  all  cases  is  amply  provided  for  on  a  stable 
budget  basis,  but  construction  has  proceeded  at  an  ir- 
regular pace,  subject  to  the  annual  variations  in  the 
availability  of  funds.  Highways  are  built  largely 
under  the  contract  system.  Their  construction  calls  for 
a  higher  percentage  of  specialized  and  skilled  labor 
than  development  roads,  but  on  the  other  hand  they 
are  frequently  located  near  populous  centers,  where 
work  is  needed,  and  require  many  man-months  of  labor 
per  mile  built.  Their  construction  is  adapted  to  a 
public-works  program ;  their  maintenance  is  not  so  well 
suited  to  this  purpose. 

Forest-development  roads  on  Federally  owned  lands 
and  those  built  by  State,  county,  and  other  local  govern- 


ments, are  practically  all  under  the  supervision  of 
trained  road  personnel  organized  to  handle  all  types  of 
road  work.  Here  again,  however,  construction  has  been 
irregular  in  progress,  owing  to  varying  annual  appro- 
priations, and  financing  of  both  construction  and  main- 
tenance sometimes  has  been  precarious.  On  private 
lands  the  history  of  road  building  is  varied.  Some 
forest  properties  are  adequately  supplied  with  well- 
maintained  routes,  but  the  others  are  poorly  served  sind 
maintenance  is  almost  nonexistent. 

This  class  of  facility  lends  itself  well  to  a  public- 
works  program.  Needed  projects  are  widely  distrib- 
uted, and  the  skills  required  are  less  than  those  for  high- 
ways. Some  development  roads  are  isolated,  but  the 
potential  volume  of  the  work  reservoir  more  than  com- 
pensates for  this  fact.  Here  again,  construction  is  es- 
pecially suitable  for  a  work  reservoir,  but  maintenance, 
because  of  its  rapidly  shifting  nature,  can  best  be  han- 
dled under  regular  appropriations. 

Forest  trails  follow  closely  the  pattern  of  develop- 
ment roads.  The  large  mileage  existing,  particularly 
in  parts  of  the  West,  imposes  a  heavy  seasonal  burden 
in  maintenance  work  and  on  maintenance  ftmds,  which 
makes  this  type  of  facility  more  difficult  to  handle  in 
many  respects  than  tlie  more  easily  accessible  highways 
and  roads.  Trail  construction  is  in  some  respects  less 
satisfactory  as  a  work  reservoir  than  is  road  construc- 
tion. On  the  other  hand,  a  larger  percentage  of  the 
total  cost  of  trails  is  for  wages  of  connnon  labor  and 
relatively  fewer  skilled  workers  are  required. 

Transportation  Planning 

An  excellent  form  of  transportation  planning  technic 
has  been  developed  and  is  used  on  some  Federal  lands, 
those  of  certain  States  and  local  governments,  and  a 
few  pi'ivate  properties. 

The  Forest  Service  has  made  an  intensive  study  of 
traffic  requirements  for  the  national  forests,  based  on 
a  combination  of  public  travel  needs  with  the  adminis- 
tration, protection,  and  utilization  needs  of  the  forests 
themselves.  Complete  plans  have  been  prepared,  in 
which  each  project  is  justified  by  a  computation  of  the 
expected  benefits  as  compared  with  the  costs  of  con- 
struction and  maintenance. 

The  National  Park  Service  and  the  Indian  Service 
have  prepared  i)lans  somewhat  similar  to  those  of  the 
Forest  Service  for  their  forest  lands;  the  former  lim- 
ited largely  to  recreation,  public  travel,  and  protection 
requirements;  the  latter  covering  other  utilization 
needs  as  well,  including  grazing  and  timber  utilization. 

The  Public  Roads  Administration  in  cooperation 
with  the  States  has  under  way  a  similar  plan  that 
starts  with  market  and  county  roads,  but  concentrates 
to  a  large  degree  on  highways.    This  plan,  based  upon 
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traffic  counts,  covers  the  entire  United  States  and  will 
require  a  number  of  years  for  its  completion.  It  deals 
■with  both  forest  and  nonforest  land,  but  does  not 
consider  the  forest  needs  except  as  they  now  impose 
traffic  loads  on  highways  or  market  roads,  mostly  out- 
side the  forests. 

State  and  local  governments  in  connection  with  the 
CCC,  WPA,  and  other  relief  work  of  the  past  several 
years  have  proceeded  to  varying  lengths  with  their 
planning  for  forest  transportation.  In  a  few  cases, 
as,  for  example,  some  of  the  Northeastern  States,  com- 
plete plans  have  been  made  and  are  being  followed; 
on  the  majority  of  State  forest  lands,  however,  prog- 
ress has  been  slow  and  plans  are  fragmentary  in  scope 
and  character. 

As  already  indicated,  private  interests  in  large  hold- 
ings concentrate  largely  on  providing  a  few  protection 
facilities  pending  the  start  of  logging,  followed  by 
logging  plans  immediately  in  advance  of  cutting.  Less 
information  is  available  on  transportation  facilities 
on  State,  local,  and  private  than  on  Federal  lands, 
in  regard  to  existing  facilities  and  those  that  are 
needed,  hence  the  statistics  quoted  in  the  following 
sections  are  less  accurate  for  those  lands.  In  general, 
it  is  evident  that  universal  adoption  of  systematic 
all-purpose  transportation  planning  not  only  would 
expedite  progress  for  all  classes  of  land  but  would  also 
assure  construction  in  priority  order  of  the  facilities 
most  urgently  needed,  at  unit  costs  justified  by  the 
returns  to  be  expected. 

Present  Status  of  Forest  Transportation  System 

The  mileage  of  all  transportation  facilities  serving 
forest  lands  of  the  United  States  has  never  been  accu- 
rately compiled.  In  the  case  of  highways  there  is  room 
for  wide  difference  of  opinion.  It  might  well  be 
argued  that  75  percent  of  the  entire  highway  systems 
serves  forest  lands  in  one  way  or  another  and  that 
at  least  half  of  the  minor  road  system  built  by  local 
governments  serves  these  areas.  The  other  extreme 
would  be  to  consider  only  mileage  actually  on  forest 
lands.  The  following  tables  take  a  "middle-of-the- 
road"  course  and  include  mileage  of  roads  and  trails 
on  or  tributary  to  forest  lands  ^  which,  so  far  as  can 
be  determined,  are  of  real  value  for  their  administra- 
tion, protection,  and  utilization.  For  all  reserved  Fed- 
eral forest  lands  the  figures  are  quite  accurate ;  for  the 
unreserved  public  domain  and  other  small  Federal 
holdings  the  estimates  will  require  revision.  For  local- 
government  and  private  lands  as  a  whole,  much  less 
reliable  data  are  available.     It  is  believed,  however, 


that  tables  17,  18,  19,  and  20  reflect  present  conditions 
quite  closely.  As  time  goes  on  and  planning  pro- 
gresses, the  estimates  can  be  improved. 

Table  17. — Existing  highways  serving  forest  lands 
[In  miles] 


Region 

All  Federal 
forest 
lands 

State  and 
local  gov- 
ernment 
forest 
lands 

Private 
forest 
lands 

AU 
forest 
lands 

810 
1,250 
2,360 
7,500 
5,700 
3,270 
8,800 
35 

2.600 

160 

1,500 

870 

280 

10 

45 

23,900 
12,600 
3,600 
89,400 
4,300 
8,500 
2,100 
3,500 

27,310 

Central            - 

14,010 

7,460 

South 

97,  770 

Columbia  River  Basin 

10,280 

California 

Southern  Rocky  Mountain 

11,7S0 
10,945 
3,535 

Total  

29,725 

5,465 

147,900 

183,090 

Table  18. — Existing  development  roads  serving  forest  lands 
[In  miles] 


Region 

AU  Federal 

forest 
lands 

State  and 
local  gov- 
ernment 
forest 
lands 

Private 
forest 
lands 

AH 

forest 
lands 

Northeast                                -  . 

700 
2,180 
6,900 
14,900 
31,600 
23,600 
22,100 
65 

3,700 

420 

9,100 

1,300 

920 

40 

110 

28,300 
45,000 
10,900 
223,500 
17,300 
37,600 
5,200 
32,200 

32,700 

Central 

Lake                                    .  - 

48,200 
26,900 

South 

Columbia  River  Basin 

239,700 
49,820 

California..- 

Southern  Rocky  Mountain 

Plains                     

61,240 
27,410 
32, 265 

Total     

102,045 

15,590 

400,600 

518,  235 

Table  19. — Existing  foot  and  horse  t?'ails  serving  forest  lands 

[In  miles] 


Region 

All  Federal 
forest 
lands 

State  and 

local  eov- 

ernment 

forest  lands 

Private 
forest 
lands 

All 
forest 
lands 

Northeast     .. 

1,425 

6,100 
35 

1,800 
770 

1,100 
70 
S5 

65.600 
3,400 
4,500 

78,100 
7,900 
4,900 
2,700 

63, 125 

Central 

3,435 

Lake                           

970 

5,350 

79,400 

21,800 

37,600 

7,270 

South  .        

84,220 

Columbia  River  Basin 

88.400 
26.770 

Southern  Rocky  Mountain 

Plains 

40.255 

Total - 

146,445 

9,930 

157, 100 

313, 475 

Table  20. — Intensity  of  existing  forest  development  roads  in 
miles  per  million  acres  served  ' 

(In  miles] 


■  Forest  lands  as  used  herein  comprise  a  total  of  630.1  million  acres, 
consisting  of  169.5  million  acres  Federal,  26.8  million  acres  State  and 
local  government,  and  4.33.8  million  acres  private. 


Region 

All  Federal 
forest 
lands 

State  and 
local  gov- 
ernment 
forest  lands 

Private 
forest 
lands 

All 
forest 
lands 

Northeast                      .,.  .  . 

425 
1.620 

9.V) 
1,040 

575 
1,350 

305 
1,410 

620 
1,210 
650 
690 
226 
575 
190 

520 
1,655 

315 
1.150 

425 
1,230 

175 
1,450 

525 

Central  

1,645 

Lake 

485 

South            

1,140 

Columbia  River  Basin 

500 

California       

1,270 

Southern  Rocky  Mountain 

Plains                

265 
1,450 

Average 

600 

580 

925 

820 

For  purposes  of  comparison,  the  State  of  Delaware  has  an  area  of  IM  million  ncres. 
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It  is  apparent  from  table  20  that  development  roads 
are  neither  sufficient  nor  well  balanced;  that  lands  of 
certain  owners  are  deficient  in  mileage ;  and  that  many 
more  miles  in  the  aggregate  are  necessary  to  assure 
satisfactory  management  of  all  of  the  forest  resources. 
Even  these  figures  fail  to  bring  out  the  situation  com- 
pletely, however.  Lands  of  some  owners,  particularly 
private  and  local  government  holdings,  show  a  rela- 
tively high  intensity  but  the  bulk  of  this  mileage  is 
adjacent  to  forest  settlements  so  that  large  portions 
of  the  holdings  ai-e  inadequately  served.  These  in- 
equalities can  be  discovered  and  remedied  only  by  sys- 
tematic transportation  planning. 

In  certain  localities,  much  progress  has  been  made 
during  the  past  10  years,  partly  as  a  result  of  construc- 
tion under  work-relief  programs  between  1933  and 
1940.  On  some  Federal  lands,  many  miles  of  develop- 
ment roads  and  trails  were  built  under  NIEA  and 
CCC  programs,  and  the  CCC  extended  this  construc- 
tion to  include  some  State  and  private  forest  lands. 
During  the  same  period,  however,  there  has  been  a  con- 
siderable shrinkage  in  regular  appropriations,  both 
Federal  and  State.  In  many  instances  these  appro- 
priations scarcely  have  covered  the  recurrent  main- 
tenance requirements  of  roads  and  trails  already  built 
and  have  left  little  or  nothing  for  urgently  required 
new  consti'uction.  Private  interests  have  confined  ex- 
penditures mainly  to  logging  roads  and  a  few  urgently 
needed  protection  roads. 

In  general,  the  present  transportation  system  is  in- 
sufficient in  scope,  poorly  balanced  by  regions  and 
classes  of  ownership,  and  precariously  financed  from 
the  standpoint  not  only  of  nonrecurrent  (construction) 
requirements  but  also  of  recurrent  (maintenance)  costs. 

Future  Program  for  Forest  Transportation 

Mileage  Estimates. — The  size  of  the  program  re- 
quired to  provide  adequate  transportation  for  forest 
lands  is  tremendous.  The  need  is  not  confined  to  one 
region,  a  few  States,  or  one  or  two  classes  of  ownership. 
It  is  Nation-wide  and  calls  for  careful  advance  plan- 
ning, a  large  outlay  of  funds,  and  efficient  execution 
of  work  on  the  ground. 

Tables  21,  22,  and  23  show,  according  to  the  best 
estimates  available,  the  additional  mileage  needed  to 
complete  the  transportation  system,  by  regions  and 
classes  of  ownership.  As  with  tables  17,  18,  and  19, 
complete  and  accurate  data  are  not  at  hand.  For  cer- 
tain Federal  and  State  holdings,  long-range  plans  and 
reasonably  accurate  estimates  have  been  prepared.  For 
local-government  and  private  lands,  estimates  based 
upon  acreage  and  relative  intensities  of  the  systems 
must  serve.  The  over-all  picture  is  believed  to  be  rea- 
sonably well  balanced  and  on  the  conservative  side.    It 


will  be  subject  to  revision  when  additional  reliable 
information  is  obtained. 

Table  21. — Additional  highways  needed  to  serve  fore.it  Innds^ 

(In  miles] 


Hegion 

All  Federal 
forest 
lands' 

State  and 
local  gov- 
ernment 
forest 
lands' 

Private 
forest 
lands  5 

All 
forest 
lands 

Northeast 

125 

80 

520 

560 

1,800 

750 

4,330 

7 

110 

10 

320 

20 

20 

2 

2 

330 
85 
70 
2,100 
120 
240 
480 
180 

569 

Central 

175 

Lake    

910 

South 

2,680 

1,940 

California 

992 

Southern  Rocky  Mountain 

Plains 

4,812 
187 

Total 

8,172 

484 

3,605 

12,  261 

1  Includes  necessary  betterment  of  existing  mileage. 

2  Distribution  among  Federal,  State,  and  private  forest  lands  of  proposed  public 
works,  in  this  and  all  following  tables,  is  based  on  present  ownershiu. 

Table  22. — Additional  development  roads  needed  to  serve  forest 

lands^ 

[In  miles] 


Region 

All 

Federal 

forfst 

lands 

State  and 

local 

government 

forest 

lands 

Private 

forest 
lands 

All 
forest 
lands 

Northeast 

Central 

Lake 

South 

335 
290 
3.000 
a.O.'iO 
12,700 
14,300 
5,100 
45 

1,400 
60 
3,(100 
450 
750 
50 
25 

3,100 
5,500 
3,300 
31,300 
4,500 
5.600 
2,200 
5,100 

4.835 

5.850 
9.300 
34. 80(5 
17.  950 

California 

19.  960 

Southern  Rocky  Mountain 

7.325 
5,145 

Total -- 

38.820 

5,735 

60.600 

105, 155 

1  Includes  necessary  betterment  of  existing  mileage. 

Table  23. — Additional  foot  and  horse  trails  needed  to  serve  forest 

lands'^ 

[In  miles] 


Region 

All 

Federal 
forest 
lands 

State  and 

local 

government 

forest  lands 

Private 
forest 
lands 

Total 

Northeast       -  

700 

20 

590 

1,280 

24,900 

5,100 

16,300 

1,100 

35 

450 

100 

1,500 

25 

290 

10.400 
6,600 
1,100 
11,700 
39,600 
24,300 
13.400 

12,200 

Central 

6.655 

Lake                    

2.140 

South 

13,080 

Columbia  River  Basin _ 

California 

66,000 
29.425 

Southern  Rocky  Mountain 

29,990 

Total 

48,890 

3,500 

107, 100 

159.490 

1  Includes  necessary  betterment  of  existing  mileage. 

The  benefits  to  be  derived  in  better  administration, 
more  complete  protection,  and  sustained  utilization  of 
all  resources  on  the  vast  acreage  of  forest  land  justify 
the  completion  of  this  transportation  system.  In  all 
known  previous  reports,  the  mileage  of  additional 
transportation  facilities  required  by  each  class  of  gov- 
ernmental agency  and  local  political  subdivision  has 
been  treated  separately.  The  mileage  for  private  land 
has  seldom  been  considered  at  all.  In  the  aggregate  it 
is  large,  but  taking  into  account  the  forest  areas  that 
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it  serves,  the  size  of  the  population  dependent  upon 
these  lands  for  one  or  more  of  their  resources,  and  the 
fact  that  transportation  planning  permits  a  close  de- 
termination of  costs  versus  benefits  for  each  individual 
project,  expenditures  for  this  purpose  are  believed  eco- 
nomically sound. 

As  a  Publ/'e-icorks  Progmni. — In  "Place  of  Public 
Works  in  Building  the  Transportation  System,"  above, 
the  adaptability  of  the  three  main  classes  of  facilities 
to  such  a  program  was  discussed.  Under  "Basis  for 
Evaluation,"  below,  it  is  covei-ed  furtlier.  At  this 
point,  however,  the  magnitude  of  the  task  of  construc- 
tion and  betterment  which  remains  to  be  done  may 
be  restated  in  terms  of  labor  requirements.  This  is  done 
in  table  24,  which  is  based  upon  the  assumption  that  a 
normal  amount  of  modern  machine  equipment  will  be 
used.  The  increased  efficiency  and  lower  costs  so  ob- 
tained, as  compared  with  hand  work,  appear  to  warrant 
such  methods.  Even  so,  the  potential  work  reservoir 
is  large. 


Table  24. — Estimated  U'ork  reservoir  afforded  ty  completion 
of  the  highway,  development  road  and  trail  systems  needed 
to  serve  forest  lands,  in  thousand  mati-months 


[In  1,000  man-months] 

Reeion 

Forest-land 
highways 

Forest  devel- 
opment roads 

Forest  trails 

Northeast 

450 
175 
290 
1,230 
815 
570 
670 
35 

765 
85 
300 
975 
370 
£45 
220 
30 

15 

Central... 

Lake 

15 
5 

Smth.. --.- _ 

Columbia  River  Basin 

10 
135 

California 

Southern  Rocky  Mountain 

200 
65 

Total 

4,235 

3.290 

445 

A  special  public-works  program  will  vastly  expedite 
completion  of  the  needed  facilities.  It  should  supple- 
ment but  it  cannot  replace  regular  programs.  Certain 
projects  will  be  found  not  adapted  to  a  special  works 
program  because  of  their  location,  type,  or  urgency 
factors  involved  in  their  construction.  In  completing 
the  system  and  maintaining  it  thereafter,  regular  an- 
nual appropriations  will  be  needed. 

In  some  instances,  maintenance  will  offer  a  supple- 
mental source  of  employment.  It  is  seasonal  in  char- 
acter and  crews  continually  move  from  place  to  place, 
which  makes  it  particularly  adaptable  to  the  program 
of  recurrent  work.  Annual  maintenance  can  be  han- 
dled efficiently  and  economically  only  by  experienced 
crews  trained  in  this  work  and  requiring  but  little 
day-to-day  supervision. 

Owing  to  variations  in  locality,  climate,  and  eleva- 
tion, construction  of  transportation  facilities  may  be 
considered  a  year-round  reservoir  of  work,  and  one 
adaptable  to  work  needs  in  any  State  or  Territory,  or 
generally  throughout  the  country. 


The  work  calls  for  a  wide  variety  of  skills  and  ex- 
perience, so  almost  100  percent  of  employable  men 
will  be  suitable  for  some  phase  of  the  projects.  Trail 
construction  requires  the  extreme  in  stamina.  High- 
ways, now  largely  built  under  contract,  call  for  more 
specialization  in  training  and  ability.  Development 
roads  could  well  absorb  the  remaining  labor  to  be 
found  in  any  average  locality  or  community. 

For  much  of  the  work,  plans  are  already  available; 
if  not,  they  can  be  prepared  on  relatively  short  notice. 
Nearly  all  road-building  agencies  have  at  least  a  skele- 
ton organization  of  experienced  overhead  staff,  trained 
to  supervise  work  of  this  nature  and  capable  of  tem- 
porary expansion  to  carry  any  reasonable  load  of  work. 
Similarly,  equipment  necessary  for  the  job  is  on  hand 
in  most  localities. 

Financial  Responsibility 

Financial  responsibility  for  the  forest  transportation 
system  includes  the  financing  of  the  construction  and 
betterment  required  to  complete  the  system,  and  con- 
currently with  construction  and  thereafter,  of  the 
maintenance  necessary  to  preserve  the  facilities  in  good 
condition.  This  responsibility  should  rest  on  each 
owner  in  proportion  to  the  benefits  that  he  derives. 
This  is  not  the  case  at  present. 

Federal  responsibility  includes  financial  jjarticipa- 
tion  in  construction  of  most  of  the  highways  on  Fed- 
eral lands  and  in  addition  substantial  Federal  aid  to 
the  States  for  construction  of  routes  serving  non- 
Federal  forest  lands.  It  covers  a  large  portion  of  the 
cost  of  construction  and  maintenance  of  development 
roads  on  or  adjacent  to  national  forests,  national  parks 
and  monuments,  Indian  reservations,  and  other  Fed- 
eral holdings.  Here  the  Federal  responsibility  is  rea- 
sonably clear-cut,  although  local  governments  in  many 
instances  participate  in  payment  of  the  costs. 

On  other  forest  lands,  however,  scattered  and  inter- 
locking ownerships — Federal,  State  and  local  govern- 
ment, and  private — create  a  problem  in  financial  re- 
sponsibility which  has  grown  with  the  years  to  a  point 
where  the  burden  is  often  misplaced  or  thrown  off 
entirel)'.  A  realignment  of  responsibility  is  needed 
in  such  places,  with  provision  for  comprehensive  long- 
range  plans  that  will  lead  toward  early  completion 
and  adequate  maintenance  of  the  eventual  system. 

In  the  case  of  trails,  the  Federal  responsibility  is 
more  clearly  defined  than  for  highways  and  develop- 
ment roads.  Trails  are  usually  strictly  local  in  their 
benefits.  The  Federal  Government  generally  bears  the 
costs  for  projects  on  or  adjacent  to  its  holdings. 

State  responsibility  with  respect  to  highways  in- 
cludes participation  with  the  Federal  Government  on 
Federal-aid  routes  that  serve  some  of  the  non-Federal 
lands,  and  full  cost  of  construction  of  State  highways 
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within  the  same  areas.  The  States  carry  most  of  the 
cost  of  highway  maintenance  except  for  Hmited  par- 
ticipation by  local-government  agencies.  Tlie  States 
participate  with  local  governments  to  a  varying  de- 
gree on  both  construction  and  maintenance  of  develop- 
ment roads  outside  Federal  lands.  As  mentioned 
above,  interlocking  ownerships  create  a  difficult  prob- 
lem in  financial  responsibility  for  these  roads.  As  for 
trails,  State  activity  is  practically  confined  to  a  com- 
paratively small  mileage  in  State  forests,  parks,  and 
other  small  State  properties. 

Local  governments  pay  for  a  minor  amount  of  high- 
way construction  and  maintenance.  They  pay  for  con- 
struction and  maintenance  of  a  considerable  mileage 
of  county  development  roads  traversing  forested  lands, 
but  of  practically  no  trails. 

Private  participation  in  these  efforts  (except  through 
taxation)  is  limited  to  the  roads  and  trails  that  di- 
rectly serve  private  lands  where  publicly  constructed 
and  maintained  routes  are  not  available.  For  the 
most  part,  these  are  relatively  short  roads  and  trails 
connecting  with  the  public  system,  and  those  built  to 
protect  and  utilize  timber  and  other  values. 

The  whole  subject  of  financial  responsibility  of  Fed- 
eral, State  and  local  governments  and  private  owners 
merits  comprehensive  and  detailed  study  that  will  lead 
toward  proper  distribution  of  tlie  load,  so  as  to  bring 
about  more  orderly  and  rapid  progress  in  completing 
the  transportation  system  on  all  forest  lands. 

Basis  for  Evaluation  of  Projects 

Technical  Souncln-ess. — The  rapid  development  of 
automotive  equipment  since  189S  has  increased  the 
need  for  transportation  facilities  far  beyond  the  ability 
of  available  funds  to  meet  that  need.  Nevertheless, 
the  projects  so  far  built  have  resulted,  among  other 
things,  in  the  development  of  reliable  methods  of  de- 
termining their  soundness;  of  a  high  degree  of  engi- 
neering technic;  of  skillful  construction  methods;  and 
efficient  maintenance  procedure.  Only  those  projects 
should  be  approved  for  construction  on  which  there  is 
assurance  that  these  standards  will  be  met. 

Benefits  and  Costs.— T\\&  welfare  of  132  million  peo- 
ple in  48  States  is  dependent  to  some  degree  on  the 
forests  or  on  some  of  their  individual  resources  or  serv- 
ices. The  forest  transportation  system  is  now  less  than 
50  percent  complete,  taking  into  account  the  costs  of 
improving  existing  roads.  The  uncompleted  portion 
of  the  system  is  needed  not  only  for  fire  protection  to 
assure  continuance  of  our  present  benefits,  but  also  to 
meet  all  of  the  other  needs  that  result  from  the  demands 
of  a  growing  population. 

The  economic  life  of  many  communities  is  directly 
founded  on  sustained  utilization  of  tributary  forest  re- 
sources, and  is  dependent  upon  transportation  facilities 


over  which  to  transport  forest  products  to  market. 
Numerous  other  communities,  heretofore  deriving  their 
income  from  other  sources  wliich  have  been  curtailed 
or  eliminated,  have  fallen  back  on  forest  industries  for 
their  backlog,  and  need  the  forest  transportation  sys- 
tem for  supplying  or  carrying  on  those  industries. 

National  defense  requirements  in  increased  produc- 
tion of  lumber  and  timber  products,  meat  from  forest 
ranges,  minerals  from  forest  lands,  and  water  and 
hydroelectric  supply  for  communities  and  industries,  all 
require  an  expansion  in  transportation  facilities. 

Local  residents  also  receive  substantial  supplemen- 
tary income  from  seasonal  maintenance  of  existing 
transportation  facilities.  Such  maintenance  furnishes 
apijroximately  530,000  man-months  employment  each 
year.  Construction  of  additional  mileage  will  add  to 
this  amount,  but  betterment  of  existing  mileage  to  a 
satisfactory  standard  will  partially  offset  the  increase 
by  lowering  maintenance  costs  on  the  improved  roads. 
When  the  system  is  complete,  approximately  590,000 
man-months  will  be  required  each  year  for  maintenance. 

Through  the  assignment  of  predetermined  values  to 
units  of  traffic  for  protection,  administration,  timber 
utilization,  and  recreational  and  general  travel,  and  by 
means  of  traffic  counts,  present  and  projected,  it  is 
feasible  to  arrive  quite  closely  at  the  benefits  to  be  ob- 
tained through  tlie  construction  or  betterment  of  any 
facility.  Using  accurate  cost  estimates  for  the  project, 
prorated  over  its  estimated  life,  and  including  annual 
maintenance  charges,  it  is  possible  to  compute  the  an- 
nual cost. 

Finmicing. — The  financial  responsibilities  covering 
construction  and  maintenance  of  the  forest  transporta- 
tion system  have  been  discussed  above.  Under  normal 
circumstances,  the  landowners  or  forest  users  I'eceiving 
substantial  benefits  from  any  transportation  facilities 
should  be  expected  to  finance,  directly  or  indirectly,  an 
equitable  share  of  the  construction  and  maintenance 
costs  of  these  facilities.  Where  multiple  use  is  involved, 
or  where  several  owners  or  jurisdictions  participate  in 
the  benefits,  it  is  reasonable  to  expect  that  each  group  of 
users  or  owners  should  participate  substantially.  For 
many  projects  this  is  complicated  to  a  certain  degree  by 
public-service  usage.  Application  of  the  general  prin- 
ciples of  financial  participation  must  therefore  be  tem- 
pered to  some  extent  by  limitations  on  the  planner's 
ability  to  apply  the  rule  so  as  to  include  all  of  the  minor 
uses. 

During  periods  of  heavy  unemployment,  the  Federal 
Government  may  well  assume  costs  beyond  its  normal 
share,  as  a  means  of  affording  relief.  The  cost  of  such 
work  may  or  may  not  be  reimbursed  to  the  Treasury  at 
a  later  date  through  direct  repayment  or  by  a  lightening 
of  Federal  responsibility  elsewhere — usually  it  is  not. 
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But  since  the  relief  work  is  financed  ultimately  through 
taxation,  at  least  a  part  of  its  cost  falls  on  the  bene- 
ficiaries at  some  time  or  other. 

Coincidence  with  Regionul  and  Functional  Plans. — 
The  plans  of  governmental  agencies,  Federal,  State,  and 
local,  are  in  various  stages  of  development.  In  general, 
however,  they  are  well  founded  on  evaluated  needs  for 
functional  or  general  usage.  Transportation  facilities 
constructed  to  date  on  private  holdings  have,  for  the 
most  part,  been  provided  for  specific  purposes  or  to  meet 
well-determined  needs. 

A  rapid  expansion  of  construction  at  any  time  will 
call  for  judgment  and  care  to  insure  adhei'ence  to  pre- 
determined plans  and  to  provide  for  application  of  the 
cost-benefit  ratio  before  expenditures  are  authorized  on 
1      any  project. 

'  Priorities. — Evaluation  of  the  relative  needs  and  pri- 

orities among  classes  of  facilities,  ownership  categories, 
regions,  and  individual  projects  must  rest  in  part  upon 
a  careful  analysis  of  individual  cases  and  circumstances. 
Protection  roads  and  trails  needed  to  preserve  the  basic 
resources  should  be  given  high  priority.  Nevertheless, 
sudden  emergencies  such  as  insect  infestations  or  large 
fires  may  necessitate  immediate  construction  of  facilities 
for  timber  salvage  in  advance  of  some  of  the  less  urgent 
protection  projects  elsewhere. 

Dual-  or  multiple-purpose  roads  needed  by  a  large 
number  of  individuals  should,  in  most  instances,  take 
priority  over  single-purpose  projects  serving  relatively 
few.  Timber-utilization  roads  required  immediately  to 
maintain  existing  forest  communities  should  ordinarily 
be  constructed  ahead  of  those  planned  to  open  up  new 
or  untapped  areas. 

Priorities  change  from  year  to  year  and  are  affected 
by  unforeseen  economic  and  resource  conditions.  The 
administrator  in  charge  of  the  forest  must  apply  the 
cost-benefit  ratio,  weigh  the  circumstances,  and  contin- 
ually realign  his  priorities  to  n^eet  constantly  changing 
conditions.  The  fact  that  a  rather  wide  flexibility  is 
possible,  both  in  location  and  in  types  of  projects  under- 
taken, makes  this  work  extremely  well  adapted  to  a 
public-works  program.  Such  a  program  will  not  re- 
place construction  carried  on  by  means  of  regular  appro- 
priations, but  will  supplement  it  and  appreciably  hasten 
the  date  of  final  completion. 

Application  of  Expenditure — Labor  and  Materials. — 
On  highway  projects,  under  present  conditions,  approx- 
imately 35  to  40  cents  f rom'each  dollar  spent  is  paid  for 
I.  direct  on-the-job  labor.  Of  the  remaining  65  or  60 
cents,  a  large  share  goes  to  pay  for  indirect  labor  else- 
where; to  the  workers  who  fabricate  culverts,  the  re- 
finery emploj'ees  producing  gasoline  and  lubricants,  the 
powder-plant  workers  making  explosives,  the  mechanics 
building  road  machinery,  and  similar  labor  throughout 
V      all  parts  of  the  country. 


In  development-road  construction,  direct  labor  re- 
ceives from  .'iO  to  65  cents  fi'om  each  dollar  spent,  or 
at  least  50  percent  more  than  on  highways.  The  re- 
mainder is  distributed  largely  to  indirect  labor  as 
described  for  highways. 

Trails  produce  the  highest  direct-labor  payments,  or 
65  to  85  cents  per  dollar  total,  since  they  require  a  high 
percentage  of  hand  labor  and  few  materials. 

Experience  during  the  past  10  years  indicates  that 
economy  is  effected,  labor  is  more  easily  and  effectively 
utilized,  administration  of  a  works  program  is  expe- 
dited, and  results  show  far  greater  permanent  returns 
if  funds  are  made  available  for  materials  and  equip- 
ment operation  along  with  those  for  labor  pay  rolls  in 
the  approximate  ratios  indicated  above,  and  with  suffi- 
cient elasticity  to  permit  adjustment  to  suit  individual 
projects. 

Forest  Improvements 

Nature  and  Scope  of  Activity 

Many  kinds  of  buildings  and  other  improvements, 
including  connnunication  systems,  are  essential  for  the 
satisfactory  management  of  large  forest  properties. 
Since  these  properties  are  mostly  remote  from  towns 
whei'e  such  facilities  could  be  rented,  the  owner, 
whether  Federal  Government,  State,  or  private  corpo- 
ration, must  usually  build  requisite  office  and  living 
quarters  and  related  facilities,  either  alone  or  in  co- 
operation with  other  owners.  Farm  woodlots  and  other 
small  forest  properties  require  few  if  any  structures 
of  the  types  with  which  this  chapter  is  mainly  con- 
cerned. 

Single-  and  Multiple-Purpose  Facilities. — Some  im- 
provements primarily  serve  only  one  function  or  use. 
Some  serve  timber  management,  some  fire  control, 
others  range  management  or  recreation.  For  example, 
a  lookout  tower  may  serve  only  fire  control.  A  fence 
to  control  the  grazing  of  stock  may  serve  only  range 
management,  and  so  on.  Such  single-use  improvements 
are  mentioned  in  this  chapter,  but  are  not  included  in 
the  estimates  for  new  construction.  They  are  included 
elsewhere  in  this  report  in  chapters  on  forest  protec- 
tion, timber-resource  management,  etc. 

Obviously,  the  line  between  multiple-purpose  and 
single-purpose  improvements  is  not  always  clear.  How- 
ever, any  overlap  between  this  and  other  sections  is  of 
minor  significance.  This  section  deals  mainly  witli  the 
improvements  for  general  forest  administration  and 
management  functions  that  to  a  substantial  degree 
serve  more  than  one  major  forest  use.  These  are  sim- 
ple office  quarters  and  other  structures,  such  as  dwell- 
ings, equipment-storage  buildings,  repair  shops,  ware- 
houses, landing  fields,  barns,  and  fences. 

Often  improvements,  constructed  primarily  for  one 
purpose,  actually  serve  more  than  one  forest  activity. 
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Summer-campground  buildings  may  house  a  forest- 
stand-improvement  crew  in  winter.  A  lookout  tower 
for  fire  detection  may  be  adjacent  to  a  recreation  area 
where  climbing  the  tower  provides  a  thrill  for  nearly 
every  visitor,  and  the  educational  value  in  fire  preven- 
tion is  of  important  lasting  benefit. 

Communication  systems  connecting  headquarters  lo- 
cations with  each  other  and  with  outlying  guard  and 
lookout  stations  are  essential  to  management.  Radio 
is  used  to  the  fullest  practicable  extent,  but  the  tele- 
phone is  the  mainstay  of  the  forest  system.  Without  it 
the  fire  detection  scheme,  depending  on  lookouts  in 
towers  stationed  at  carefully  planned  locations,  would 
largely  be  useless. 

Shelters  and  various  other  improvements  are  needed 
for  campgrounds,  winter-sports  developments,  and 
other  recreational  areas.  These  are  designed  to  main- 
tain sanitary  conditions  and  facilitate  public  recrea- 
tional enjoyment. 

Water  developments,  such  as  improvement  of  springs, 
pipe  lines,  wells,  cisterns,  and  the  like,  are  required  at 
headquarters  stations  and  recreation  areas. 

A  comprehensive  research  program  in  connection 
with  various  phases  of  forest  management  and  resource 
utilization  is  a  going  activity  on  forest  lands.  Large 
areas  of  experimental  forests  are  set  aside  as  field 
laboratories  for  this  work.  For  these  long-term  in- 
vestigations, offices,  housing  for  personnel  and  equip- 
ment, laboratories,  and  related  facilities  are  essential. 

There  are  also  required  certain  improvements  of  a 
nonstructural  nature,  such  as  the  clearing  of  debris 
and  fallen  timber  along  roadsides;  the  improvement 
of  fishing  streams;  and  soil  erosion  conti'ol. 

Diversity  of  Jm'provement  Requirements. — The  vari- 
ous forms  of  Federal  forest  ownership,  being  subject 
to  different  land-use  policies,  are  responsible  for  a  wide 
variety  in  the  character  and  intensity  of  existing  and 
planned  improvements.  The  improvements  required 
for  heavily  used  park  areas,  for  example,  are  quite  dif- 
ferent in  type,  size,  and  intensity  from  those  needed  on 
other  forest  lands  where  the  management  policy  pro- 
vides for  logging,  mining,  grazing  of  stock,  hunting, 
and  other  resource  development  and  utilization. 

In  general,  headquarters  stations  and  related  im- 
provements vary  in  size  and  scope  with  forest-resource 
values  and  the  intensity  of  management  and  utiliza- 
tion. Because  of  differences  in  value  of  the  forest  re- 
sources or  variations  in  market  demand,  there  is  no 
fixed  standard  for  the  improvement  facilities  justified 
for  protection  and  management  of  forest  property. 

Climate  and  topography  are  important  factors.  Ar- 
chitectural character  of  buildings  should  harmonize 
with  local  environment.  Many  structui-es  are  located 
at  high  elevations  where  heavy  snowfall  and  severe 
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storms  occur.  Structurally  they  must  be  sturdy.  For- 
est lands  are  usually  broken  up  for  management  by 
natural  geographic  lines — the  size  and  shape  of  the 
areas  are  always  different.  Therefore  there  is  no  uni- 
form spacing  or  layout  for  improvements.  Even  the 
geographic  nature  of  the  areas,  varying  from  heavily 
timbered  flat  lands  with  numerous  lakes  to  mountain 
peaks  with  only  subalpine  timber  types,  dictates  a 
variation  in  improvements  and  utilities  required. 

Many  of  the  improvements  are  unattended  or  unoc- 
cupied for  long  periods  of  the  year.  On  some  forest 
lands  that  are  extremely  remote,  it  would  not  be  wise 
to  construct  more  than  a  minimum  of  field  facilities. 
However,  where  field  improvements  are  held  to  a  min- 
imum the  headquarters  facilities  may  necessarily  be 
somewhat  increased. 

The  extent  and  type  of  improvements  vary  also  with 
management  policies,  concentration  of  public  use,  and 
the  protection  problems.  The  improvement  and  com- 
munication needs  in  all  cases  should  be  guided  by  recog- 
nized standards  for  areas  of  similar  or  like  manage- 
ment that  are  well  equipped  or  for  which  comprehen- 
sive plans  have  been  made. 

An  area  may  pass  by  stages  through  a  series  of  needs 
for  improvements,  as  requirements  develop  with  land 
acquisition,  planting,  protection,  and  then  later  with 
utilization  of  the  resources  in  timber,  range,  and  other 
forest  values. 

Public-Works  Opportunities  in  Improvement  Construction 

The  needed  improvements  are  largely  simple  in  type 
and  provide  work  for  men  living  in  the  nearest  com- 
munities. The  construction  program  will  require  an 
assortment  of  labor,  trades,  and  skills  as  well  as  a  mod- 
erate amount  of  ordinary  machinery,  heavy  tools,  and 
equipment. 

For  all  Federal  forest  lands,  the  required  new  con- 
struction (nonrecurrent  work)  will  provide  more  than 
728,000  man-months  of  employment.  This  Federal 
works  program  will  increase  in  magnitude  as  additional 
forest  land  is  brought  under  Federal  ownership.  For 
every  average  1,000  man-months  of  work,  the  labor 
opportunity  represents  a  very  favorable  ratio  of  com- 
mon labor  and  trades,  as  follows : 

Man-itionths 

Unskilled  laborers 300 

Semiskilled   trades 200 

Skilled  trades 250 

Helpers  or  apprentices 150 

Draftsmen,  surveyors,  timekeepers,  clerks 50 

Supervisors 50 

The  improvement-construction  program  can  be 
speeded  up  for  relief  of  unemployment  or  slowed  down 
as  other  emplojonent  opportimities  become  available. 
This  is  exactly  what  occurred  on  reserved  Federal  lands 
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during  the  past  7  years,  when  intennittent  employment 
was  provided  many  thousands  of  men  on  emergency 
relief  rolls,  in  the  construction  of  all  kinds  of  improve- 
ments. 

Most  Federal  agencies  have  prepared,  and  keep  cur- 
rently revised,  comprehensive  manuals  or  handbooks 
on  telephone  systems,  fish-stream  improvement,  water 
development  and  sanitation,  lightning  protection,  and 
all  types  of  building  construction.  Acceptable  designs 
for  many  types  of  structures  are  on  hand.  These  plans 
and  handbooks  make  it  possible  to  get  together  quickly 
the  necessary  detailed  plans  for  a  greatly  expanded 
improvement-consti'uction  program.  Agencies  having 
regular  staffs  of  employees  can  effectively  use  their 
regular  personnel  in  administrative,  engineering,  and 
architectural  planning  as  well  as  for  supervising  the 
construction  work. 

Present  Status  of  Forest  Improvements 

The  forest-improvement  system  on  Federal  lands  is 
estimated  to  be  about  40  percent  complete.  The  exist- 
ing improvements  serving  all  forest  lands  have  never 
been  closely  inventoried.  Fairly  accurate  figures  are 
available,  however,  for  the  various  classes  of  reserved 
Federal  lands  and  for  some  State  forests.  The  infor- 
mation on  improvements  on  the  unreserved  public  do- 
main and  other  smaller  Federal  properties  is  less  ac- 
curate, and  few  reliable  data  are  available  for  local 
government  and  private  holdings. 

The  planning  done  for  the  reserved  Federal  lands 
provides  an  accurate  measure  of  the  ratio  of  existing 
and  required  improvements  on  these  lands.  From  this, 
with  such  data  as  are  available,  the  estimates  can  be 
projected  across  other  Federal  forest  lands.  State  prop- 
erty, large  private  holdings,  and  on  through  small 
wood  lots.  Account  is  taken  of  the  primary  land-use 
policy  and  average  size  of  individual  properties  in  each 
ownership  class.  Kecognition  is  given  to  the  fact  that 
the  intensity  of  improvements  for  the  administration 
and  management  of  reserved  Federal  lands  applies  in 
diminishing  ratio  per  unit  of  area  to  smaller  holdings 
until  for  farm  wood  lots  the  structural  improvements 
needed  for  forest  management  cease  to  be  important 
factors.  In  this  way,  starting  with  accurate  data  for 
managed  Federal  lands  and  weighing  all  available  in- 
formation, estimates  for  all  forest  lands  have  been  pre- 
pared that  are  believed  to  reflect  the  present  situation. 
Better  estimates  can  be  made  later  as  progress  is  made 
in  planning. 

The  existing  improvement  program  as  a  whole  is  en- 
tirely insufficient  for  present-day,  not  to  mention  future, 
requii^ements.  It  is  inadequately  financed  for  both 
nonrecurrent  construction  work  and  recurrent  main- 
tenance. On  reserved  Federal  lands,  at  the  pesent  rate 
of  construction  at  least  60  years  will  be  required  to 


complete  the  planned  improvements.  On  the  unreserved 
public  domain  and  private  forest  lands  the  program 
on  the  average  is  progressing  even  more  slowly. 

Improvement  Planning 

The  procedure  and  technic  developed  by  Federal 
administrative  agencies  for  determination  of  require- 
ments for  improvements  and  communication  systems 
is  based  on  fundamental  decisions  concerning  land  use. 
The  forest  resources  such  as  timber,  forage,  recreation, 
water,  and  minerals  are  carefully  inventoried  and, 
Insofar  as  practicable  for  areas  supplying  several  re- 
sources, plans  provide  for  multiple  use  of  all  on  a  long- 
term  basis  for  the  benefit  of  the  maximum  number  of 
people.  At  times,  of  course,  areas  must  be  set  aside 
primarily  for  one  use,  as  in  the  case  of  a  water  reservoir 
which  eliminates  other  uses  through  inundation  of  the 
land.  In  such  a  case,  however,  important  recreation 
values  may  also  be  created  by  the  artificial  lake. 

From  the  basic  forest-land-use  and  management 
plans  the  required  improvements  are  determined.  These 
are  usually  indicated  on  maps  and  tabulations.  Costs 
are  estimated,  and  priorities  are  assigned  consistent 
with  management  plans,  urgency  of  need,  probable  ap- 
propriations, and  other  considerations  that  bear  on  the 
case  in  question.  These  plans  and  priority  lists  form 
the  basis  for  allotment  of  money  as  funds  become 
available. 

Each  improvement  is  planned  to  facilitate  the  con- 
duct of  public  business  and  the  work  to  be  done,  what- 
ever it  is.  Buildings  and  other  structures  are  func- 
tional in  design  and  at  the  same  time  architecturally 
in  harmony  with  local  surroundings.  Materials  and 
workmanship  are  selected  to  provide  the  required  facil- 
ities at  the  lowest  average  annual  expense,  considering 
first  cost,  estimated  life,  and  maintenance. 

State  forest  lands  are  for  the  most  part  managed  in 
accordance  with  a  fixed  general  policy.  While  the 
details  of  planning  procedure  for  improvement  sys- 
tems on  these  areas  vary  greatly,  different  purposes  of 
land  management  largely  detei'mine  the  intensity  and 
types  of  improvements  required. 

Little  specific  information  is  available  on  the  plan- 
ning methods  used  by  private  corporations  and  individ- 
uals controlling  forest  lands.  The  procedure  is  known 
to  vary  widely,  from  intensive  investigation  by  some 
large  owners  to  no  planning  at  all.     * 

There  is  an  evident  need  for  the  development  and 
adoption  of  more  systematic,  uniform  planning  methods 
for  all  forest  lands. 

Program  of  New  Construction 

Table  25  indicates  the  volume  of  work  in  man-months 
required  to  complete  the  long-range  construction  pro- 
gram for  general  or  multiple-purpose  improvements. 
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The  estimates  of  employment  opportunity,  table  26,  for 
this  nonrecuri'ent  work  are  based  on  efficient  conduct 
of  work  during  the  favorable  construction  season.  In 
Northern  States,  especially  at  high  elevations,  winter 
construction  is  not  generally  practicable.  Some  off- 
season construction  could  be  carried  on  at  moderate 
increase  in  cost,  but  this  should  be  avoided  as  a  general 
rule  and  winter  employment,  where  essential,  should 
be  provided  on  other  projects. 

Table  25. — Estimate  of  man-months  o/  laJtor  required  for  con- 
struction of  additional  improvements  and  communication 
systems  to  serve  forest  lands' 


[In  1,000  man-months] 

Region 

All  Federal 
forests 

State 
forests 

Private 
forests 

Total 

11.0 
12.1 
84.2 
71.0 

209.7 
92.7 

245.6 
2.1 

13.2 

.8 

61.7 

3.1 

6.3 

.2 

1.0 

85.7 
48.2 
101.9 
234.0 
48.5 
66.0 
35.5 
178.4 

109.9 

Central 

61.1 

Lake    

247.8 

South 

308.1 

2645 

California 

158.9 

Southern  Rocky  Mountain- 
Plains 



2821 
180.5 

Total 

728.4 

86.3 

798.2 

1,612.9 

'  Nonrecurrent  work  only;  includes  betterment  of  existing  structures 

Tabij:  26. — Estimates  of  kinds  of  labor  required  for  construction 
of  additional  improvements  and  communication  systems' 

[In  1,000  man-monthsj 


Region 

Labor- 
ers 

Semi- 
skilled 
trades 

Skilled 
trades 

Help- 
ers or 
appren- 
tices 

Drafts- 
men, 
sur- 
veyors, 
time- 
keep- 
ers, 
clerks 

Super- 
intend- 
ents 

Northeast               

3.3 
3.6 
25.2 
21.3 
62  9 
27.8 
73.6 
.6 

2  1 
2  5 
16.8 
14.2 
42  0 
18  6 
49.1 
.4 

2  8 
3.0 
21.1 
17.8 
52.4 
23.1 
61.3 
.5 

1.6 
1.8 
12  6 
10.7 
31.3 
13.9 
36.8 
.3 

0.5 
.6 
4.2 
3.6 
10.6 
4.6 
12.4 
.1 

0.5 

Central 

.6 

Lake                             

4.2 

South   

3.6 

Colnmhift  River  Raqin 

10.6 

4.7 

Southern  Rocky  Mountain 

Plains.  

12.4 
.1 

Total 

218  3 
30 

145.7 
20 

182  0 
25 

109.0 
15 

36.6 
5 

36.7 

Percent  of  all  labor  required ,  _ 

5 

1  Reserved  Federal  forest  lands  only. 


For  orderly,  economical  progress  it  would  be  ideal 
if  regular  funds  could  be  provided  at  a  uniform  rate 
sufficient  to  complete  the  work  in  20  to  25  years.  This 
basic  program  could,  of  course,  readily  be  speeded  up 
for  relief  of  unemployment.  Much  of  the  construction 
is  urgently  needed  now,  however,  and  the  remainder 
should  be  timed  ,to  become  available  as  required  by 
the  progress  of  forest-management  activities.  The  pro- 
gram should  not,  therefore,  be  slowed  down  too  much 
at  any  time.  It  is  desirable  that  regular  budgets  pro- 
vide for  an  annual  construction  program  on  Federal 
lands  of  at  least  4  percent  of  the  present  uncompleted 
portion. 

In  recent  years  considerable  construction  was  ac- 
complished from  camps  by  the  Civilian  Conservation 


Corps.  This  procedure  can  be  continued  whenever  the 
services  of  such  agencies  are  available.  However,  the 
structures  to  be  built  are  usually  small,  and  most  of 
the  work  to  be  done  can  be  accomplished  by  small 
groups  of  laborers  and  tradesmen  living  close  to  the 
projects. 

The  total  of  more  than  728,000  man-months  of  labor 
(table  25)  for  the  reserved  Federal  lands  is  about  45 
percent  of  the  program  estimated  to  be  needed  for  all 
forest  lands.  The  distribution  of  the  skills  required  for 
the  whole  program  would  be  about  the  same  as  indi- 
cated by  this  estimate. 

Financial  Responsibility 

General  forest  improvements  and  communication 
systems  are  constructed  to  facilitate  the  management 
of  areas  that  are  ordinarily  well  defined  and  that  do  not 
usually  extend  beyond  property  or  administrative 
boundaries.  Responsibility  for  financing  is,  therefore, 
ordinarily  that  of  the  administering  agency  or  land- 
owner. The  Federal  Government  should  continue  to 
finance  improvements  on  Federal  forest  lands.  Local 
governments  and  private  forest  owners  should  ulti- 
mately pay  the  costs  of  improvements  on  their  own 
property,  but  in  some  instances  Federal  loans  or  other 
cooperation  may  be  extended. 

Private  improvements  of  commercial  nature,  such  as 
sawmills,  pulp  mills,  and  wood-using  plants  of  various 
kinds,  should  be  financed  by  the  owners.  Government 
participation  should  be  limited  to  loans  with  security 
and  provision  for  payment  consistent  with  recognized 
business  standards. 

As  a  general  rule,  expenditure  of  public  funds  for 
construction  is  only  justified  if  responsibility  is  defi- 
nitely fixed  for  financing  maintenance  expense.  This 
point  is  important  in  connection  with  projects  that  may 
be  undertaken  as  a  part  of  an  unemployment-relief 
program.  Ordinarily  the  agency  providing  the  funds 
should  obtain  positive  understanding  that  the  benefit- 
ing agency  definitely  plans  to  and  is  financially  able 
to  keep  improvements  properly  maintained. 

Basis  of  Evaluation 

Experience  in  the  management  of  Federal  forest 
lands  indicates  that  an  expenditure  of  75  to  80  cents 
an  acre  will  provide  the  required  general  improve- 
ments and  is  a  justifiable  cost.  The  new  construction 
included  in  the  estimates  of  the  work  to  be  done  in  this 
chapter  will  cost,  on  the  average,  about  45  cents  an  acre. 

It  must  be  remembered  that  the  required  improve- 
ments are  facilitating  details  of  a  Nation-wide  program 
for  forest-land  use.  If  major  forest  programs  are 
undertaken,  then  any  reasonable  requirement  for  office 
quarters,  other  buildings,  telephone  systems,  and  the 
like,  becomes  an  integral  part  of  the  larger  project. 
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Technical  Soundness. — Improvement  plans  and  de- 
signs have  been  develojDed  which  have  been  proven  by 
experience  to  be  economical  for  the  functions  each 
serves.  Technical  soundness  for  structural  design, 
architecture,  materials,  and  workmanship  is  subject  to 
accurate  check  by  recognized  general  standards  sup- 
plemented by  years  of  expei'ience  in  the  construction, 
maintenance,  and  use  of  forest  improvements  under  all 
kinds  of  local  conditions.  The  gauges  for  measuring 
technical  soundness  are  well  established  and  they  should 
be  applied  to  all  proposed  projects. 

Cost-Benefit  Evaluation. — A  few  improvements  can 
easih'  be  weighed  on  the  self-liquidating  scale,  as  for 
example,  a  dwelling  which  is  to  be  furnished  on  a 
rental  basis  to  a  forest  administrator.  In  general,  how- 
ever, the  evaluation  of  improvements  and  communica- 
tion systems  for  forest  lands  does  not  lend  itself  to 
oi'dinary  cost-benefit  ratio  analyses. 

A  lookout  tower  may  be  instrumental  in  prompt  dis- 
covery of  a  forest  fire,  which  if  not  discovered  in  time 
would  have  caused  millions  of  dollars  of  damage.  In 
the  prevention  of  such  damage,  however,  all  the  men 
and  facilities  used,  the  roads,  the  telephone  lines,  the 
fire  equipment,  etc.,  should  share  the  credit  and  at  this 
time  no  procedure  for  determining  the  amount  that 
can  be  credited  to  the  tower  has  been  worked  out.  The 
benefits  derived  from  general  administrative  buildings 
such  as  offices  in  remote  forest  areas  where  rental  is 
out  of  the  question  are  even  more  difficult  to  evaluate 
in  dollars.  As  has  been  mentioned  before,  these  gen- 
eral improvements  are  necessary  facilities  for  a  broad 
forest  program  for  which  the  cost-benefit  ratio  for  the 
national  welfare  as  a  whole  is  the  important  consid- 
eration. 

On  tlie  credit  side  is  the  employment  furnished  work- 
ers. People  living  on  or  near  forest  lands  receive  in  the 
agjrrefjate  substantial  sums  for  labor,  building  ma- 
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terials,  tools,  and  equipment  used  in  the  construction 
and  maintenance  of  improvements.  Important  intan- 
gible values  accrue  from  well-designed,  business-like 
structures  that  command  the  respect  of  the  public. 

Priorities.— The  improvement  program  is  so  far 
behind  that  many  projects  are  urgently  needed  and 
priorities  would  not  be  much  of  a  problem  even  for  an 
expanded  program.  The  priority  for  some  improve- 
ments is  determined  as  the  need  for  them  develops  with 
I  he  progress  of  land  use  and  management  plans. 

For  any  normal  annual  program  the  administrators 
consider  the  factors  applicable  at  that  time  and  decide 
on  allotments  to  the  most  urgently  needed  projects. 
Status  of  management  plans  and  all  other  considerations 
are  weighed ;  as  for  example,  the  need  for  suitable  quar- 
ters to  take  the  place  of  inadequate  rented  facilities. 
The  priority  list  should  be  a  flexible  one,  subject  to 


revision  as  I'equired  to  meet  changing  conditions  or 
alterations  in  management  plans. 

Timber  Resource  Development 

Introduction  and  Summary 

Fire  i^rotection  is  only  the  first  step  in  the  full  devel- 
opment of  our  forest-land  resource.  Nor  can  natural 
processes  be  depended  upon  to  complete  the  job,  for 
nature  requires  centuries  to  attain  the  goal  that  man 
must  reach  in  a  generation  or  two.  Man  must  adapt 
the  processes  of  nature  to  a  greatly  accelerated  program, 
by  substituting  his  skill  and  labor  for  many  of  the  time- 
consuming  elements  of  nature's  methods. 

Forest  research  has  been  working  out  means  to  repair 
the  damage  incurred  during  the  period  of  exploitation 
of  our  virgin  timber  and  subsequent  neglect  and  deteri- 
oration of  millions  of  acres  of  our  forest  lands;  to 
restore  denuded  areas  to  tree  growth ;  to  manage  natural 
legrowth  on  cut-over  lands  so  as  to  avoid  understocked 
or  overstocked  stands;  to  reduce  the  dominance  of  un- 
pi'ofitable  species  or  individuals  and  the  proportion  of 
low-grade  timber;  to  utilize  the  foi-est  so  as  to  attain 
a  working  balance  between  optimum  yields  and  most 
favorable  conditions  for  new  growth;  and  to  hold 
attacks  of  disease  and  insects  to  a  tolerable  minimum. 
By  these  means  it  is  possible  greatly  to  increase  the 
yield  from  forest  lands  of  salable  timber  and  of  water- 
shed, wildlife,  and  recreational  services.  The  effective 
application  of  these  measures  over  the  vast  area  in- 
volved demands  a  technically  sound  and  balanced  long- 
range  program  flexible  enough  to  meet  sudden  unfore- 
seen developments  that  threaten  the  forest,  and  to 
absorb  surplus  labor. 

.  Public  Works  Aspects. — Several  types  of  activities  in 
the  field  of  timber-resource  development  are  suitable 
for  public  work  projects.  These  include  planting  of 
denuded  or  sparsely  productive  lands;  cultural  work 
to  improve  composition,  growth  rate,  and  quality  of 
growing  forest  crops ;  and  protection  of  the  forest  from 
the  ravages  of  destructive  insect  pests  and  disease.  In 
many  regions  a  large  local  population  lives  close  to  the 
foi-ests,  and  needs  part-time  employment.  Local  people 
are  accustomed  to  the  type  of  work  proposed.  The  jobs 
require  only  simple  tools  and  equipment.  Much  of 
the  proposed  work  is  seasonal  but  inasmuch  as  most 
areas  require  several  types  of  work,  the  composite  whole 
can  be  spread  over  most  of  the  year.  Forest  planting 
is  limited  to  rather  short  seasons,  usually  spring  and 
fall,  except  in  the  South  where  planting  can  often  be 
done  through  the  winter.  Forest-stand  improvement 
work,  generally  speaking,  can  be  done  at  any  season, 
although  some  phases  of  it  are  done  more  effectively  in 
summer  and  fall.    White  pine  blister  rust  control  can 
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be  carried  on  only  during  6  to  8  montlis  when  currant 
and  gooseberry  bushes  are  in  leaf  and  can  be  readily 
detected. 

Public  'Works  Accomplishinents. — Notable  contribu- 
tions have  been  made  by  the  CCC  in  the  timber- 
resource  development  field.  In  round  figures  the  CCC 
since  1933  has  planted  2  million  acres  of  forest  lands; 
has  done  forest-stand  improvement  work  on  nearly  4 
million  acres;  has  worked  more  than  5  million  man- 
days  in  forest  nurseries;  has  accomplished  insect-pest 
control  on  12  million  acres ;  and  has  carried  on  tree  and 
plant  disease  control  on  8  million  acres.  The  "WPA 
has  accomplished  material  amounts  of  similar  work. 

Proposed  Program. — Briefly  the  components  of  the 
proposed  program  are: 

1.  Forest  planting. — A  program  covering  25  years 

and  32  million  acres,  which  will  require  some 
3,235,000  man-months  of  work.  More  than 
four-fifths  of  the  planting  would  be  done  on 
lands  east  of  the  Gi-eat  Plains. 

2.  Forest-stand  improvement. — A  program  cover- 

ing 65  million  acres  during  the  next  25  years, 
largely  in  second-growth  timber  near  timber- 
manufacturing  centers.  The  major  portion 
will  be  in  the  Lake  States,  the  South,  and 
the  East.  Labor  requirements  will  be  ap- 
proximately 6,500,000  man-months. 

3.  Protection  from  insects  and  disease. — Currently, 

white  pine  blister  rust  is  the  most  serious 
disease  that  can  be  held  in  check  by  organ- 
ized control  measures.  The  area  requiring 
protection  is  about  29  million  acres,  but  the 
control  work  still  to  be  done  amounts  to  42 
million  acres,  because  some  areas  have  to  be 
reworked  one  or  more  times.  This  will  re- 
quire 566,000  man-months  of  labor.  The  work 
to  be  done  is  about  equally  divided  between 
East  and  West,  but  work  in  the  West  is  more 
urgent.  Control  of  other  diseases  and  of  in- 
sects frequently  presents  sei-ious  problems,  but 
the  outbreaks  are  unpredictable.  Emergency 
control  measures  must  be  employed  promptly 
as  outbreaks  occur. 

The  urgency  of  particular  needs  of  any  locality  will 
govern  priorities  but,  generally  speaking,  forest-stand 
improvement  will  yield  returns  earlier  than  forest 
planting.  The  treatment  of  forest  disease  and  insect 
outbreaks,  even  though  often  performed  in  relatively 
inaccessible  western  forests  remote  from  centers  of  pop- 
ulation, deserves  high  priority  because  it  commonly 
protects  merchantable  timber  waiting  to  be  cut. 

Since  the  objective  of  timber-resource  development 
is  continuous  production  of  usable  timber  crops,  it  fol- 
lows that  the  program  proposed  herein  is  intimately 


related  to  the  harvesting,  marketing,  and  utilization 
of  forest  products.  Prerequisite  to  satisfactory  forest 
management  is  a  transportation  network  such  as  has 
been  included  in  the  forest  transportation  program. 

Forest  Planting 

What  Forest  Planting  Is  and  Why  Needed. — Forest 
planting,  the  establishment  of  forest  stands  by  planting 
seed  or  plants,  is  accomplished  predominantly  by  plant- 
ing nursery-grown  seedlings  or  transplants. 

Under  proper  management,  most  forest  stands  can 
be  regenerated  satisfactorily  and  more  cheaply  by  nat- 
ural means  than  by  planting.  Even  without  manage- 
ment, many  areas  have  restocked  naturally.  Planting 
is  desirable  where  established  natural  reproduction  is 
sparse,  irregular,  or  of  poor  species,  or  where  natural 
regeneration  is  slow.  There  are  cases  where  planting 
is  a  valuable  time-saver — for  example,  where  cut-over 
slopes  would  erode  if  not  promptly  I'estocked,  or  where 
short-rotation,  high-value  products  are  grown.  This 
section  treats  of  all  forest  planting,  whether  for  timber 
production  or  for  other  purposes,  except  that  involved 
in  the  Shelterbelt  Project.  There  is  77,000,000  acres 
of  forest  land  on  a  large  part  of  which  planting  is 
needed  if  adequate  timber  production  and  other  bene- 
fits of  forest  cover  are  to  be  assured. 

Forest  planting  is  a  technical  job,  not  merely  grow- 
ing small  trees  or  seedlings  and  setting  them  in  holes 
in  the  ground.  It  involves  technical  knowledge  of  site 
quality  of  areas  to  be  planted — the  factors  of  moisture, 
temperature,  soil,  etc. ;  the  existing  or  prospective  cover, 
such  as  grass,  weeds,  or  brush,  and  its  probable  effect 
in  competition  with  planted  ti'ees;  the  choice  of  species 
suited  to  the  area  and  yielding  the  most  desirable 
products;  source  of  seed;  how  to  produce  the  best  plant- 
ing stock;  planting  technics;  and  finally  planting  it- 
self, which  may  involve  site  preparation  and  measures 
to  protect  the  plantations. 

There  are  about  125  large  public  nurseries  which  pro- 
duce some  half  billion  trees  annually.  The  Forest 
Service  has  26  permanent  nurseries  with  a  production 
of  150  million  trees  a  year.  The  output  could  be  doubled 
within  5  years.  Eleven  Shelterbelt  Project  nurseries 
(mostly  leased)  are  producing  40  million  trees  an- 
nually. Forty-two  States  with  some  Federal  coopera- 
tion under  the  Clarke-McNary  Law  operate  more  than 
60  nurseries  and  produce  some  195  million  trees,  of 
which  871/^  million  were  sold  at  cost  or  less  to  farmers 
and  other  small  landowners  in  1940.  The  Soil  Conser- 
vation Service  with  26  nurseries  produces  about  110 
million  trees,  the  TVA  about  25  million,  the  Office  of 
Indian  Affairs  some  21/0  million,  and  various  other 
agencies  smaller  amounts. 

Some  commercial  nurseries  produce  stock  for  forest 
planting  and  could  grow  much  more,  given  a  more 
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assured  market.  Some  Federal  and  State  agencies  pur- 
chase part  of  their  stock  from  these  sources;  for  ex- 
ample, most  of  the  hardwood  stock  distributed  in  Ne- 
braska under  the  Clarke-McXary  Law. 

Public  Works  Opportunities — Labor  represents  about 
80  percent  of  the  cost  of  forest  planting.  Simple  hand 
tools  suffice,  except  for  nursery  equipment  and  the 
plows  and  tractors  needed  for  ground  preparation  on 
some  areas. 

Planting  furnishes  seasonal  and  part-time  employ- 
ment. Digging  and  sorting  planting  stock  in  the  nurs- 
ery, transporting  it  to  planting  sites,  and  field  planting 
are  done  in  fall,  winter,  or  spring  (depending  mainly 
on  latitude),  which  are  ''off  seasons"  in  farming  and 
many  other  employment  fields.  Nursery  work  reaches 
a  peak  in  late  spring  with  seedbed  preparation,  seed 
sowing,  and  transplanting. 

Forest  planting  cannot  be  greatly  expanded  and 
contracted  in  less  than  a  2-  to  5-year  cycle,  because  of 
time  required  to  collect  seed  and  grow  the  young  trees 
to  the  needed  size.  Generallj'  speaking,  younger  stock 
can  be  field-planted  more  successfully  in  the  South  than 
in  the  North.  Attention  also  must  be  given  to  the 
source  of  seed,  age  of  stock  used,  and  other  nursery 
problems  such  as  disease  prevention,  watering,  and 
maintenance  of  soil  fertility.  Expansion  of  nursery 
production,  despite  the  availabilitj'  of  suitable  soils 
and  sites,  involves  much  more  than  extending  nursery 
boundaries  to  take  in  more  land  and  sowing  more  seed 
on  the  new  land. 

Under  some  conditions  direct  seeding  is  a  more  expe- 
ditious method  of  artificial  regeneration  than  planting. 
Although  large-scale  direct  seeding  was  discontinued 
by  the  Forest  Service  in  1912  because  of  generally 
unsatisfactory  results,  recent  experiments  indicate  that 
it  can  succeed  under  some  conditions,  with  improved 
technics.  It  has  one  great  advantage — seed  can  be 
collected  in  the  fall,  stratified  over  winter,  and  planted 
the  following  spring,  whereas  to  produce  planting  stock 
requires  at  least  a  year  and  usually  longer.  Costs  vary 
greatly  with  cost  of  seed,  ground  preparation,  rodent 
control,  and  the  like,  but  are  generally  somewhat  less 
than  for  planting. 

Planting  Progress  to  Date. — -Forest  planting  in  the 
United  States  was  sporadic  until  recent  years.  Some 
of  the  earliest  extensive  planting  was  brought  about  by 
the  Federal  Timber  Culture  Act  of  March  3,  1873  (17 
Stat.  L.,  p.  605,  Rev.  Stat,  of  1878,  sec.  2464),  under 
which  forest  planting  and  cultivation  of  the  trees  was 
one  means  of  proving  up  on  a  prairie  homestead  claim. 
As  a  result,  Nebraska,  curiously  enough,  shows  the 
third  largest  acreage  planted  in  the  United  States.  In 
1911  the  Forest  Service  undertook  a  short-term  ambi- 
tious program  of  seeding  and  planting  on  the  national 


forests,  the  unsuccessful  outcome  of  which  proved  the 
need  for  planting  research,  and  resulted  in  the  much 
sounder  planting  program  of  today. 

A  number  of  States  have  had  planting  programs, 
varying  in  intensity  and  with  the  ups  and  downs  of 
appropriations.  New  York  and  Pennsylvania  started 
to  plant  State  lands  about  1900,  and  New  York  began 
a  20-j'ear  program  of  acquiring  and  planting  abandoned 
farm  land  in  1928-29.  In  the  first  7  years  the  State 
had  planted  more  than  100,000  acres  of  acquired  land. 
New  York  also  has  planted  extensively  on  other  State 
lands,  and  had  to  its  credit  by  1940  more  than  200,000 
acres  of  successful  plantations.  In  Michigan  by  the 
same  year  plantations  on  State  lands  had  reached 
175,000  acres.  Witii  a  total  of  about  575,000  acres  suc- 
cessfully planted  by  all  States,  however,  it  is  obvious 
that  most  of  the  others  have  planted  only  meagerly. 

The  Soil  Conservation  Service  began  planting  in 
1934  and  by  1940  had  reached  some  407,000  acres.  The 
TVA  has  planted  61,000  acres  of  watershed  and  erod- 
ing lands. 

Private  planting  has  accelerated  in  recent  years, 
owing  in  part,  no  doubt,  to  such  factors  as  public  aid 
through  the  Clarke-McNary  Act  of  1924  (43  Stat.  653), 
AAA  benefit  payments.  Soil  Conservation  Disti'icts, 
and  interest  in  planting  stimulated  by  the  CCC  and 
other  conservation  activities. 

Up  to  1940,  all  agencies  had  established  only  about 
314  million  acres  (table  28)  of  successful  plantations, 
nearly  half  on  public  lands;  whereas  approximately 
80  percent  of  the  32  million  acres  needing  planting  in 
the  near  future  (table  27)  is  now  in  private  ownership. 
Of  the  plantations  on  private  lands  81  percent  is  on 
fa  rms. 

Recommendf'd  Planting  Program. — A  32-million-acre 
forest  planting  program  is  recommended  (table  28), 
to  cover  the  most  urgent  needs.  This  goal  should  be 
attained  within  25  years.  It  includes  only  about  40 
percent  of  the  poorly  restocking  and  nonrestocking 
lands.  This  program  can  be  prosecuted  in  large  part 
as  public  works,  subject  to  the  qualifications  herein 
stated — i.  e.,  factors  affecting  expansion,  continuity  of 
operation,  financial  responsibility,  and  ownership 
status. 

Existing  public  nurseries  can  produce  about  1,2  billion 
trees  annually.  Many  can  be  expanded  and  some  stock 
can  be  obtained  from  commercial  nurseries,  but  addi- 
tional nurseries  will  be  needed  to  supply  the  planting 
stock  required  for  the  program  recommended.  If  32 
million  acres  is  to  be  planted  in  25  years,  the  average 
annual  stock  requirements  will  exceed  II4  billion  trees — 
nearly  three  times  the  current  output  of  public  nurs- 
eries. It  might  be  practicable  to  double  nursery  pro- 
duction in  5  years,  and  increase  to  2  billion  trees  an- 
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nually,  during  the  next  5.  This  should  provide  all  the 
planting  stock  needed  to  accomplish  the  program  in  25 
years,  with  a  safe  margin  for  unforeseen  losses. 

Tabij:  27. — Estimated  area  of  successful  forest  planting,  through 

1939 

[In  1,000  acres] 


Kegion 

All  Federal 
lands 

State. 

county, 

municipal 

lands 

Private 
lands 

All  areas 

22 

36 

377 

288 

137 

7 

35 

14 

408 
33 

240 
22 
15 
2 

354 

273 
74 

469 
28 
51 
13 

526 

784 

Central                          - 

342 

Lake              

691 

779 

180 

60 

Southern  Rocky  Mountain 

Plains - 

48 

2 

542 

Total                        ---  -  - 

916 

722 

1,788 

3,426 

Table  28. — ^5-year  forest  planting  program,  tij  oiciiership  cl-iss 
[In  1,000  acres] 


Region 

All  Federal 
lands 

State, 

county, 

municipal 

lands 

Private 
lands 

All  areas 

50 
200 
1,600 
400 
550 
150 
400 
150 

500 

3  300 
2.  100 
.5.100 
ll.iOO 
2  200 
500 
100 

3  850 

2  600 

Lalfe          '- - 

2,100 
200 
500 
100 

8  800 

Soutti                                  

12,000 

Columbia  River  Basin 

California                                 

3.  350 
750 

Southern  Rocky  Mountain 

Plains  

500 

100 

'  250 

Total                          

3,500 

3,500 

25,000 

32,000 

'  Does  not  include  prairie-plains  or  so-called  shelterbclt  plantins;.    See  section  on 
Shelterbelt  Project. 

Forest  lands  with  the  best  timber  and  nearest  to  mar- 
ket were  generally  cut  cleanest.  These  now  make  up  a 
large  part  of  the  poor  and  nonrestocked  acreage. 
Where  timber  production  is  the  primary  consideration, 
such  lands  should  generally  have  high  priority  for 
planting. 

Federal  forests,  as  a  class,  are  managed  the  most 
intensively  at  present,  but  on  thousands  of  acres  far 
from  market  planting  for  timber  production  alone  is 
not  economically  justified.  Industrial  concerns  own 
much  of  the  most  productive  and  accessible  land;  16 
million  acres  of  their  land  is  included  in  the  program, 
in  contrast  to  the  284,000  acres  planted  to  date.  Farm 
woodlands  are  generally  above  average  in  potential 
productivity.  A  large  part  of  the  products  can  be  used 
on  the  farms,  and  markets  for  what  is  sold  are  usually 
much  nearer  than  is  the  case  with  nonfarm  forest  lands. 
Residence  enables  farmers  to  give  their  forest  a  high 
degree  of  protection  and  management.  Natural  re- 
generation by  selective  cutting  and  other  means  can 
be  favored,  but  9  million  acres  of  planting  is  included 
in  the  program. 

Estimated  Employment  and  Costs. — Only  a  general 
idea  can  be  given  regarding  the  amount  of  employment 


provided  by  this  program  (table  29).  Many  variables 
affect  the  estimates,  such  as:  accessibility  of  planting 
sites;  existing  ground  cover,  need  for  ground  prepara- 
tion, protection  against  insects  and  animals,  the  rate 
and  effect  of  public  acquisition,  emphasis  on  unemploy- 
ment relief,  future  price  levels,  wages,  and  the  public 
contribution  pattern.  An  important  factor  is  the  num- 
ber of  trees  planted  per  acre — which  may  vary  from 
500  to  1,800,  but  averages  about  1,000.  The  estimated 
average  cost  ranges  from  $7.00  to  $15.00  an  acre  for 
various  regions.  The  range  by  individual  projects  will 
be  even  wider.  A  useful  measure  is  the  estimated  man- 
months  of  employment  that  the  program  will  afford. 


Table  29. — Volume  of  xcork 

provided  by  planting  proijrum  ' 

Region 

Acreage 

Approximate 
employment 

Northeast. _..  .  ...  . 

1,000  acres 

3,850 

2,600 

8,800 

12,000 

3,250 

750 

500 

250 

1,000  man- 
months 

550 

Central .  .    ._, 

290 

Lake 

1,000 

South 

900 

300 

California  .. 

95 

TO 

Plains 

3(1 

Total 

32,000 

3.235 

'  Includes  nursery  production,  transportation  of  stock  and  planting  crews,  ground 
preparation,  planting,  and  supervision. 

Continuity  of  Effort. — Nursery  production  is  the  key 
to  forest  planting.  Continuity  of  nursery  operation  is 
essential,  and  provision  must  be  made  for  planting  the 
trees  as  they  grow  to  field-planting  size.  It  is  useless 
to  stai"t  growing  trees  without  reasonable  assurance 
that  they  can  be  planted,  2  to  5  years  later.  Although 
both  nursery  work  and  planting  are  well  suited  to  pub- 
lic works,  they  cannot  be  handled  entirely  by  emergency 
funds.  A  backlog  of  regular  appropriations  is 
essential. 

Financial  Responsibility. — The  Federal  Government 
undoubtedly  must  bear  the  entire  cost  on  Federal  lands. 
Similarly,  the  State  governments  should  bear  the  cost 
on  State  lands,  except  for  such  aid  as  may  be  furnished 
by  the  WPA,  or  in  like  pattern.  County  and  munici- 
pal agencies  should  bear  the  cost  on  their  own  lands, 
with  aid  from  the  States  or  from  the  Federal  Govern- 
ment comparable  to  that  furnished  States. 

The  Department  of  Agriculture  has  recommended 
that  private  owners  continue  to  bear  the  primary  cost 
on  their  lands,  with  Federal  aid  as  follows : 

1.  Farmer  landowners  should  be  furnished  more 

planting  stock  at  cost  and  should  continue  to 
receive  AAA  benefit  payments. 

2.  Nonfarmer  landowners  also  should  be  furnished 

planting  stock  at  cost.  This  would  involve 
amendment  of  the  Clarke-McNary  Act,  which 
does  not  now  provide  this  aid  for  nonfarmer 
owners. 
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Forest-Stand  Improvement 

Definition  and  Scope. — Forest-stand  improvement 
denotes  cultural  work  necessary  to  better  the  composi- 
tion, quality,  and  growth  rate  of  any  forest  stand,  from 
the  sapling  to  the  saw-timber  stage. 

When  we  had  seemingly  unlimited  quantities  of  vir- 
gin timber,  scant  attention  was  devoted  to  the  regrowth 
of  satisfactory  timber  crops.  That  day  is  past.  If  we 
are  to  grow  the  timber  that  we  need,  our  forests  must 
be  tended  carefully.  Particularly  on  forest  lands  under 
intensive  management  existing  stands  must  be  im- 
pi'oved  so  that  maximum  timber  crops  can  be  grown 
in  the  shortest  practicable  time.  Intensive  forestry, 
like  intensive  agriculture,  requires  considerable  expend- 
iture of  labor  under  competent  technical  supervision 
while  the  crop  is  being  grown. 

Unsystematic  cutting  and  abuse  have  resulted  in 
millions  of  acres  of  young  stands  containing  much  ma- 
terial that  should  be  removed,  although  too  small  or 
too  poor  to  be  marketable.  Many  stands  include  tree 
species  of  greatly  differing  value,  some  of  which  are 
"forest  weeds,"  which  may  grow  so  rapidly  as  to  over- 
top and  suppress  more  desirable  neighbors.  Deformed 
or  defective  individual  trees  of  valuable  species  should 
be  removed.  Natural  stands  often  become  so  dense 
that  satisfactory  growth  is  impossible.  Weeding  and 
thinning,  to  insure  proper  growing  conditions  for  the 
young  trees  that  show  the  greatest  promise,  usually 
can  be  carried  on  in  young  stands  at  comparatively 
low  cost;  stems  are  small  and  the  workers  can  progress 
rapidly.  Pruning  the  limbs  from  the  lower  portion 
of  the  trunks  of  selected  crop  trees  to  accelerate  greatly 
the  time  when  clear  lumber  will  be  produced  is  often 
a  desirable  practice. 

Other  types  of  work,  such  as  some  thinnings,  release, 
improvement,  and  salvage  cuttings  may  yield  sufficient 
marketable  products  (fuel  wood,  pulp  wood,  sawlogs, 
etc.)  to  offset  part  or  all  of  the  cost  of  doing  the  work. 
Relatively  little  forest-stand  improvement  that  can  be 
paid  for  by  sale  of  products  has  been  included  in  the 
proposed  prgram  for  public  M-orks  (table  30),  because 
much  of  it  can  be  accomplished  by  commercial  timber 
operations. 

This  is  well  illustrated  by  cutting  practices  on  man- 
aged public  forest  lands — national  forests,  O.  and  C. 
lands,  Indian  forests.  State  forests,  etc. — which  im- 
prove the  composition  and  gi'owth  prospects  of  the 
areas  cut  over.  Similar  results  obtain  on  private  for- 
est lands  where  forestry  is  practiced.  Thus  there  is  an 
ever-increasing  opportunity  for  real  forest-stand  im- 
provement, on  both  public  and  private  lands,  through 
the  extension  of  better  cutting  practices. 
I  The  Opportunity  for  Public  Works. — Since  forest- 
stand  improvement  is  an  essential  feature  of  growing 


timber  crops,  comparable  to  the  cultural  activities  on 
farm  land,  it  is  a  regular  activity  of  the  public  (Fed- 
eral and  State)  agencies  that  manage  forest  lands  for 
timber  production.  Surveys  and  plans  for  work  on 
specific  areas  can  be  prepared  quickly  and  simply  and, 
with  the  adequate  technical  supervision  which  these 
agencies  are  prepared  to  give,  can  be  translated  into 
action  programs  which  will  employ  large  nmnbers  of 
laborers. 

Most  of  the  work  is  done  by  hand.  Axes,  saws,  and 
brush  hooks  constitute  the  principal  equipment  needed. 
Generally  speaking,  any  season  of  the  year  is  suitable. 

Unskilled  labor  can  sometimes  be  employed  ex- 
tensively. Logically,  however,  this  is  a  job  for  rural 
residents  skilled  in  the  use  of  the  tools  required  and 
familiar  with  the  often  rugged  and  difficult  terrain. 
On  the  managed  public  forests,  excellent  results  have 
been  attained  with  crews  of  experienced  local  woods- 
men. 

Forest-stand  improvement  is  thus  an  ideal  job  for 
periods  of  slack  employment  in  other  forest  industries, 
as  when  logging  jobs  and  sawmills  are  operating  in- 
termittently or  not  at  all.  Not  only  can  it  be  started 
on  short  notice  but  it  can  be  stopped  as  quickly.  If 
adequate  provisions  are  made  for  planning  and  tech- 
nical supervision  it  can  employ  large  numbers  of  la- 
borers for  short  periods. 

Proposed  Program. — In  forest-stand  improvement  a 
start  has  been  made,  and  many  satisfactory  technics 
have  been  developed,  but  vast  quantities  of  this  useful 
and  necessary  work  remain  to  be  done.  About  3.9 
million  acres  of  managed  Federal  and  other  public 
forest  land  has  been  covered  by  organized  crews  of 
laborers,  including  relief  workers  such  as  CCC 
and  "\VPA. 

Forests  are  dynamic,  not  static.  Forest  conditions 
change  greatly  in  as  little  as  5  to  10  years.  As  it  re- 
quires 50  to  200  years  to  mature  a  crop  of  timber,  any 
prediction  of  what  forest-stand  improvement  is  needed 
must  be  greatly  generalized.  Fires,  storms,  insect  and 
disease  outbreaks,  and  continued  destructive  cutting 
may  increase  the  need  for  such  work.  A  generalized 
program  is  presented  in  table  30.  It  is  indicative  ot 
the  progress  that  should  be  made  in  the  next  25  years, 
but  it  is  not  to  be  considered  as  covering  total  needs. 

Most  improvement  work  will  be  done  on  lands  that 
are  managed  intensively,  but  certain  measures  are 
justified  on  lands  managed  on  a  more  extensive  basis. 
Controlling  factors  arc  inherent  qualities  of  species 
being  grown,  rate  of  growth,  and  markets,  particularly 
for  small-sized  products  such  as  fuel  wood,  pulpwood, 
and  posts.  Tliese  vary  by  regions.  Table  30  shows 
that  three-fourths  of  the  program  falls  in  three  regions. 
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Tabl£  30. — Proposed  Z5-year  forest-stand-improvement  program 
[In  1,000  acres] 


Region 

All  Federal 
lands 

State, 

county, 

municipal 

lands 

Private 
lands 

All  areas 

300 

500 

3,500 

1,100 

3,200 

700 

600 

60 

600 
300 
4,000 
300 
400 
oO 
50 
40 

8,500 

4,150 

6,700 

25,150 

3,500 

600 

100 

600 

9,400 

Central                              

4,950 

Lake          

14,200 

South                                -  

26,550 

7,100 

California                      

1.350 

Southern  Rocky  Mountain 

Plains                     

750 
700 

Total 

9,960 

5,740 

49,300 

65,000 

Regional  Aspects. — The  South,  with  45  percent  of 
our  forest  land,  is  allotted  the  largest  program.  The 
South  grows  a  number  of  important  general-utility 
pine  and  hardwood  species,  it  has  favorable  growing 
conditions,  and  it  has  increasing  outlets  for  jnilpwood. 
Past  clear  cutting  and  tnrj)entiniii<;  liavi'  resulted  in 
areas  of  second  growth  that  need  thinning,  otliers  that 
need  pruning.  On  the  other  hand,  inadequate  fire  pro- 
tection and  improper  methods  of  cutting  have  produced 
extensive  areas  where  reproduction  and  young  growth 
should  be  released  from  an  overstory  of  "wolf  trees." 
Eapid  growth  favors  the  application  of  these  measures 
because  of  relatively  quick  returns. 

The  Lake  States,  with  the  next  largest  program, 
have  extensive  second-growth  cut-over  lands  where  the 
production  rate  will  remain  low  for  years  unless  aided 
by  stand  improvement.  Although  growing  conditions 
are  less  favorable  than  in  the  South,  diversified  mar- 
kets nearby  and  high  stumpage  values  favor  treatment. 
This  region  can  produce  quality  hardwoods  and  white 
pine.  There  are  outlets  for  cordwood  through  the 
paper,  distillation,  and  other  industries.  With  a  cold 
climate  and  fairly  heavy  population  density  there  is  a 
large  fuel-wood  consumption. 

The  highly  industrialized  and  densely  populated 
Northeast  affords  a  fine  market  for  home-grown  forest 
products,  which  justifies  and  makes  profitable  cultural 
measures  such  as  weeding  young  hardwood  and  pruning 
young  pine  stands.  The  timber  salvaged  after  the  New 
England  hurricane  was  70  percent  low-value  No.  3 
logs ;  it  is  estimated  that  earlier  adequate  pruning  would 
have  produced  70  percent  No.  1  and  No.  2  logs  worth 
from  $2  to  $6  more  per  thousand  board  feet. 

The  Pacific  Northwest  is  another  region  where  growth 
is  rapid  and  forest-stand  improvement  will  pay  high 
dividends  in  future  returns. 

Even  where  extensive  management  prevails,  stand- 
improvement  measures  have  a  place.  Throughout  much 
of  its  range  ponderosa  pine  grows  slowly  and  is  subject 
to  mistletoe  and  red  rot.  Sanitation  measures,  pruning 
of  crop  trees,  and  thinning  of  overdense  groups  and 
stands  are  appropriate  management  measures. 


Cost. — Because  of  the  wide  variety  of  work  and  of 
working  conditions  represented  in  the  program,  it  is 
impracticable  to  estimate  other  than  man-month  costs. 
Weeding  in  very  young  stands  or  plantation-release 
work  may  be  at  the  rate  of  3  to  4  acres  per  man-day, 
but  salvage  cutting  may  take  6  to  8  man-days  per  acre. 
Studies  on  the  Harvard  Forest,  Petersham,  Massachu- 
setts, showed  that  for  northern  hardwood  stands  on 
good  sites  an  investment  in  one  or  more  treatments 
of  as  much  as  3i/^  man-days  per  acre  (total  about  $30 
an  acre  including  labor  at  $0.65  an  hour  and  compe- 
tent technical  supervision),  would  be  amply  justified 
by  the  improved  quality  of  the  yield.  In  some  southern 
pine  stands  worth-while  results  have  been  obtained  by 
such  simple  work  as  girdling  worthless  hardwood  "wolf 
trees"  at  a  cost  of  $0.75  to  $1.50  an  acre. 

Different  portions  of  a  tract  of  restocked  cut-over 
land  may  requii-e  weeding,  thinning,  release  cutting, 
pruning,  and  some  salvage  cutting.  Thus  it  may  be 
possible  under  one  project  to  place  a  considerable  area 
of  forest  land  in  good  condition  for  future  growth, 
and  at  the  same  time  to  salvage  some  products  that 
otherwise  would  be  lost.  Usually  on  any  sizable  area 
of  forest  land  there  are  several  of  these  jobs  to  be 
done.  The  average  work  required  per  acre  treated 
should  not  exceed  1  to  3  man-days.  It  may  be  assumed, 
therefore,  that  the  work  involved  in  the  whole  forest- 
stand  improvement  program  can  be  done  at  an  average 
rate  of  10  acres  per  man-month,  including  supervision. 
The  volume  of  work  in  each  region  and  for  lands  in  each 
ownership  class  may  be  determined  approximately  by 
dividing  the  figures  in  Table  30  by  10. 

Financial  Responsibility. — Forest-stand  improve- 
ment is  a  capital  investment.  Returns  usually  will  be 
deferred,  although  certain  measures  may  produce  im- 
mediate vendible  products  which  will  partially  offset 
the  cost  of  the  work.  The  public  interest  in  future 
timber  supplies  may  be  promoted  by  financial  aid  in 
protection,  care,  and  management  of  forest  lands. 

On  Federal  lands,  there  is  no  question  that  the  Fed- 
eral Government  should  bear  the  total  cost  of  stand 
improvement.  On  State,  county,  and  municipal  lands 
the  primary  assumption  of  financial  responsibility  must 
be  by  the  owning  agency.  Federal  assistance  is  also 
justifiable,  provided  the  land  is  managed  in  accordance 
with  good  forest  practices. 

On  private  lands,  the  financial  responsibility  for 
stand  improvement  rests  on  the  owners,  but  public 
interest  demands  Federal  and  State  aid  in  developing, 
demonstrating,  and  teaching  sound  practices.  Farm 
woodlands  share  in  the  general  farm  program.  The 
Cooperative  Farm  Forestry  Act  (50  Stat.  188;  16 
U.  S.  C.  5686)  authorizes  the  Secretary  of  Agriculture 
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"to  advise  farmers  regarding  the  establishment,  pro- 
tection, and  management  of  farm  forests.  *  *  *" 
AAA  benefit  payments  are  also  made  for  the  protection 
and  improvement  of  the  farm  woods. 

Prevention  and  Control  of  Damage  From  Disease  and  Insects. 

Why  Control  Measures  Are  Necessary. — Never  free 
from  disease  and  insects,  forests  are  susceptible  to  epi- 
demics of  catastrophic  proportions  which  know  neither 
State  nor  national  boundaries.  Endemic  occurrence 
of  forest  diseases  and  insects  must  be  expected,  even 
in  intensively  managed  forests.  Owing  to  weather  con- 
ditions and  other  environmental  factors,  however, 
native  diseases  and  insects  may  assume  epidemic  pro- 
portions and  cause  widespread  losses.  Bark  beetles  in 
Washington  and  Oregon  in  1931-35  killed  nearly  as 
much  ponderosa  pine  as  was  cut,  and  15  times  the 
amount  destroj'ed  by  fire.  There  is  also  the  ever-present 
danger  of  importing  foreign  diseases  and  insects,  which 
frequently  have  been  e.xti'aordinarily  virulent  in  their 
attacks  upon  our  native  trees.  Chestnut,  one  of  the 
most  valuable  hardwoods,  was  wiped  out  by  blight, 
and  blister  rust,  a  foreign  invader,  is  killing  our  native 
species  of  white  pines. 

Proper  silvicultural  measures  cannot  eliminate  in- 
sects or  disease,  but  can  minimize  the  damage  caused  by 
them.  Direct  control  measures  are  absolutely  necessary 
to  reduce  incipient  epidemic  outbreaks  and  to  suppress 
epidemics  that  get  away.  Insect  outbreaks  must  be 
detected  and  treated  promptly,  if  control  is  to  be  accom- 
plished at  reasonable  cost.  The  regular  work  of  gov- 
ermnental  agencies  includes  disease  and  insect  control 
on  forest  lands  but  there  is  a  real  need  and  opportunity 
to  expand  such  work.  Of  the  problems  now  facing  us, 
only  the  conti"ol  of  white  pine  blister  rust  is  susceptible 
of  advance  programming. 

White  Pine  Blister  Rust. — ^^Vhite  pine  blister  rust 
was  introduced  into  the  eastern  United  States  about 
1898  and  into  Vancouver,  B.  C.,  in  1910.  It  has  become 
established  in  our  important  commercial  white  pine 
areas  and  is  pi-esent  in  25  States. 

Eight  native  species  of  white  pine  are  susceptible 
to  this  disease.  Five  occur  at  high  altitudes  in  the 
West  and  are  important  for  scenic,  recreational,  and 
watershed  values.  Ijach  of  the  other  three  is  the  most 
valuable  softwood  tree  in  its  commercial  range — eastern 
white  pine  from  Minnesota  to  New  England  and  south- 
ward along  the  mountains  of  the  East;  western  white 
pine  in  western  Montana,  northern  Idaho,  and  eastern 
Washington;  sugar  pine  in  California  and  southern 
Oregon.  Tlie  value  of  the  standing  timber  of  these 
three  species  is  about  $350,000,000.  There  is  also  a 
potential  future  crop  in  millions  of  acres  of  young 
growth.    Their  destruction  would  be  a  calamity. 
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Of  vital  importance  in  control  work  is  the  fact  that 
the  disease  cannot  spread  directly  from  pine  to  pine, 
but  must  first  spread  to  certain  species  of  Ribes  (wild 
and  cultivated  currants  and  gooseberries),  its  alternate 
hosts.  Further,  although  it  may  spread  by  wind-blown 
spores  to  Ribes  more  than  150  miles  away,  it  seldom  can 
be  communicated  to  pines  more  than  900  feet  from 
the  Ribes  host.  Control  consists  of  destroying  all  Ribes 
within  infecting  distance  of  white  pine.  With  the 
disease  present  throughout  most  of  the  commercial 
white  pine  areas,  continuous  and  vigorous  control  is 
necessary. 

The  Ribes  bushes  are  mostly  pulled  up  by  hand, 
although  chemical  treatments  or  heavy  mechanical 
equipment  is  used  occasionally.  Technical  supervi- 
sion is  necessary  for  scouting,  planning,  working,  and 
checking,  but  unskilled  laborers  are  used  for  the  eradi- 
cation work.  Work  can  be  done  effectively  only  when 
bushes  are  in  leaf — otherwise  they  are  hard  to  detect. 

Most  of  the  control  work  in  the  East  is  done  in  areas 
that  are  near  communities,  but  in  the  West  much  of 
the  control  zone  is  in  relatively  inaccessible  rugged 
country;  the  work  is  more  arduous  and  must  be  done 
from  camps  located  close  to  the  job.  For  these  reasons, 
the  ideal  arrangement  is  a  substantial  backlog  of  regular 
funds  supplemented  by  equal  or  greater  amounts  of 
emergency  funds,  so  that  the  work  can  be  planned 
and  carried  out  regardless  of  the  relative  accessibility 
of  the  various  jobs.  This  has  been  done  for  the  past  7 
years,  although  both  regular  and  emergency  funds  are 
currently  inadequate  to  prosecute  the  work  as  rapidly 
as  it  should  be  done. 

Some  29  million  acres  need  protection,  of  which  more 
than  21  million  acres  has  been  worked  once  and  7  mil- 
lion has  been  reworked  one  or  more  times.  In  the  East, 
the  disease  has  been  effectivelj'  checked  on  80  percent 
of  the  control  area,  and  control  has  been  maintained 
sufficiently  to  avert  serious  losses  but  each  year  a  con- 
siderable acreage  requires  reworking.  In  the  western 
white  pine  region  about  75  percent  of  the  control  area 
has  been  initially  protected,  and  in  sugar  pine  about 
30  percent. 

There  remains  7.6  million  acres  in  need  of  initial 
protection.  Some  areas  need  to  be  worked  only  once, 
others  several  times.  It  is  estimated  that  1G.4  million 
acres  need  reworking  once,  11.7  million  acres  a  second 
time,  and  5.9  million  acres  at  least  a  third  time.  This 
reworking  is  necessary  because  there  are  Ribes  seed, 
small  seedlings,  and  pieces  of  roots  that  cannot  be  dis- 
covered in  early  workings.  Initial  eradication  plus 
reworking  will  amount  to  the  equivalent  of  about  41,- 
700,000  acres  worked  once  (tiible  31).  The  work  in  the 
East  can  be  substantially  completed  in  a  few  years, 
depending  on  availability  of  labor  and  funds.    At  the 
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present  slow  rate,  it  will  take  from  12  to  20  years  to 
complete  the  initial  work  in  tlu'  "West. 

Table  31. — Areas  still  to  he  worked  for  rihes  eradication  ( i)iitial 
and  retcork) 

[In  1,000  acres) 


Federal  forests 

State  and  Private 

Grand  total 

Region 

Initial 

Total 

Initial 

Total 

Initial 

Total' 

1.6 
150.3 

40.0 

728.6 

4.2 

1,606.3 

2, 776. 5 

2,425.3 

1,012.1 

2,867.1 
950.4 
448.8 
183.8 
365.2 
678.8 

18,684.4 
4,654.5 
1,772.8 
4,112.8 
1,969.5 
1, 904. 6 

2,868.7 

1,100.7 

448.8 

260.4 

969.9 

1,586.0 

417.3 

18,724.4 

Lake _— 

Central 

5,383.1 
1,777.0 

South           

76.6 
604.7 
907.2 

417.3 

5,719.1 

Columbia  River  Basin... . 

4, 748. 0 
4,329.9 

Southern  Rocky  Moun- 
tain..  

1,  012. 1 

Total. 

2, 157. 7 

8,  593. 0 

5,494.1 

33,098.6 

7,651.8 

41, 691. 6 

1  This  total  is  made  up  of  7,651,800  acres  of  initial  eradication,  4,679,500  acres  for  I 
reworking,  5,871,900  acres  for  2  reworkings,  and  5,872,200  for  3  or  more  reworkmgs. 

The  cost  of  destroying  Ribes  has  varied  with  such 
factors  as  accessibility  of  control  areas,  nmnber  of 
Kibes  plants,  character  of  ground  cover,  and  roughness 
of  terrain.  It  has  ranged  from  50  cents  to  $7  an  acre, 
of  which  80  percent  is  for  wages.  The  average  cost 
for  initial  treatment  is  about  $1  an  acre  in  the  East  and 
$5.50  or  more  in  the  AVest.  The  cost  for  second  and 
third  workings  should  average  less  than  that  of  the 
initial  eradication.  It  is  estimated  that  the  remaining 
initial  treatment  and  reworking  will  require  approxi- 
mately 566,000  man-months  of  labor,  of  which  roughly 
56  percent  will  be  in  the  AVest  and  44  percent  in  the 
East.    The  volume  of  work  by  regions  is  as  follows : 

Rerjmn  ilaii-months 

Northeast 149,  000 

Lake (W.  000 

Central 2:^.  000 

South 10, 000 

Columbia  Kiver  Basin 180,  000 

California 123,  000 

Southern  Kocky  Mountain 16,  000 


566,  000 


Tlie  work  in  the  AA'est  is  extremely  urgent,  because  of 
the  economic  importance  of  the  white  pines  there. 
Studies  show  that  if  initial  work  is  not  completed  in  3 
years  in  the  northern  Rockies  and  9  years  in  the  sugar- 
pine  region,  extensive  areas  of  reproduction — forests 
of  the  future — will  be  destroyed. 

Bark  Beetles. — The  Black  Hills  beetle,  mountain  i^ine 
beetle,  western  pine  beetle,  and  southern  pine  beetle 
are  most  destructive  of  the  bark  beetles.  Occasionally, 
epidemics  of  these  beetles  destroy  large  quantities  of 
timber  over  wide  areas.  Other  species  cause  gradual 
losses  over  long  periods. 

Direct  control  usually  involves  locating  and  mark- 
ing infested  trees,  which  are  then  felled,  peeled,  and 
burned.     Skilled  woodsmen  are  ideallv  suited  to  this 


work,  wliich  is  usually  done  in  fall  and  spring,  and 
also  in  winter  if  snowfall  is  not  too  heavy. 

Such  measures  are  for  protection  of  timber  that  can- 
not be  utilized  immediately.  As  forests  are  put  under 
management  the  problem  will  resolve  itself  into  one  of 
prevention  rather  than  control.  A  promising  preven- 
tive method  is  being  developed  in  the  ponderosa-pine 
type  in  California  and  Oregon.  For  the  past  few  years, 
under  the  technical  direction  of  the  Bureau  of  Ento- 
mology and  Plant  Quarantine,  bark-beetle-susceptible 
trees  have  been  marked  and  removed,  prior  to  attack, 
in  experimental  logging  operations.  The  timber  is 
utilized,  so  the  operation  is  a  combined  prevention 
and  salvage  measure. 

This  "insect-risk  selection"  system  could  be  applied 
on  15  million  acres  of  western  forests.  Extensive  losses 
would  be  prevented.  Timber  would  be  used  which 
otherwise  will  be  wasted.  A^irgin  stands  would  be  less 
liable  to  decimating  epidemics  because  the  trees  most 
susceptible  to  attack  would  be  removed  before  being 
attacked.  Construction  of  some  utilization  roads  (see 
Forest  Transportation)  would  be  necessary.  Logging 
costs  would  average  $12  to  $18  an  acre,  largely  recover- 
able by  sale  of  logs. 

It  is  impossible  to  set  forth  a  program  of  future 
work  in  bark-beetle  control.  AA^eather  conditions  and 
other  factors  influence  increases  in  insect  populations 
that  necessitate  immediate  action  and  it  is  seldom  pos- 
sible to  predict  needs  more  than  6  months  in  advance. 
Experience  has  shown  that  the  cost  of  control  work 
averages  about  $4  per  treated  tree.  This  is  roughly 
equivalent  to  one  man-day,  including  all  costs  of  sur- 
veying the  extent  of  the  infestation,  locating  the  ti'ees 
to  be  treated,  establishing  camps  (practically  all  of  the 
work  in  the  AA^est  must  be  done  from  camps),  super- 
vising the  work,  treating  the  trees,  and  checking  the 
work. 

Gypsy  Moth. — The  gypsy  moth  is  the  most  important 
of  several  foreign  insects  that  damage  eastern  second- 
growth  stands.  Although  recent  timber  losses  have 
been  less  serious  than  those  of  30  years  ago.  there  is  con- 
stant threat  of  epidemic  outbreaks  where  control  meas- 
ures are  neglected. 

Direct  control  consists  of  spraying  the  foliage  with 
arsenicals  to  kill  the  j'oung  caterpillars,  and  creosoting 
the  egg  clusters  during  the  winter.  In  an  effort  to  pre- 
vent the  spread  of  the  gypsy  moth  westward  a  barrier 
zone  along  the  New  York,  Vermont,  Massachusetts, 
and  Connecticut  boundary  lines  was  established  some 
ir'O  years  ago.  The  plan  was  to  treat  all  infestations  in 
this  zone.  However,  heavy  infestations  have  developed 
west  of  the  zone  in  southern  New  York,  in  the  vicinity 
of  the  Catskills,  in  northeastern  Pennsylvania,  and  in 
New  Jerse}'.  Some  $50,000,000  has  been  spent  in  control 
by  Federal  and  State  agencies. 
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Foresters  are  beginning  to  regard  control  as  more 
of  a  silvicultural  problem.  It  appears  that  removal  of 
the  favored  food  trees  will  prevent  practically  all  dam- 
age. This  offers  a  large  field  for  silvicultural  work. 
The  method  has  alread\'  been  applied  in  some  forests 
in  Massachusetts. 

]\Iost  of  the  area  needing  treatment  is  in  private  own- 
ership and  less  than  10  percent  is  in  State  ownership. 
The  areas  on  which  this  specialized  type  of  woi'k  should 
be  done  have  been  included  in  the  program  of  Forest 
Stand  Improvement  (table  30). 

Other  Diseases  and  Insect  Pests. — Many  other  dis- 
eases and  insect  pests  reduce  the  quality  and  yield  of 
tlie  forests.  Thej'  include  diseases  such  as  wood-rotting 
fungi,  leaf  diseases,  rusts,  canker,  and  mistletoe,  and 
insects  such  as  white  pine  weevil,  locust  borer,  tip 
moths,  and  bud-worms.  Normally  endemic,  they  can- 
not be  eliminated  from  the  forest.  When  they  attain 
epidemic  proportions  prompt  control  is  necessary.  Alost 
of  them  can  be  kept  in  check  by  silviculture  and  fire 
protection  measures.  Under  intensive  maiuigement 
timber  crops  are  harvested  licfdix-  there  are  serious 
losses  from  disease. 

Rodents. — Rodents  cause  but  little  loss  under  normal 
conditions.  Excessive  local  increases  in  populations 
of  such  animals  as  the  snowshoe  liare  and  the  porcupine, 
however,  necessitate  control  in  order  to  avoid  severe 
damage  to  the  forest.  Particularly  in  forest  plantations 
in  brushy  areas,  snowshoe  hares  and  rabbits  sometimes 
cause  extensive  loss.  Jackrabbits  are  a  major  hazard 
to  Plains  shelterbelts. 

Ground  squirrels  and  mice  sometimes  must  be  con- 
ti-olled  to  prevent  destruction  of  tree  seed.  Tliese  ani- 
mals are  often  responsible  for  the  failure  of  natural 
I'eproduction  and  direct  seeding.  I'ocket  gophers  are 
also  serious  in  some  localities.  On  the  Nebraska  Na- 
tional Forest,  for  example,  it  has  been  necessary  to 
l>oison  them  over  large  areas  in  order  t(i  prevent  total 
loss  of  planted  trees. 

Control  measures  for  various  rodents  have  been  de- 
veloped by  the  Fisli  and  Wildlife  Service  to  alleviate 
extreme  local  conditions.  Poison  must  be  used  with  care 
in  rodent  control  to  avoid  killing  valuable  wildlife. 

Public-Works  Aspects. — Prevention  and  control  of 
damage  to  forests  from  diseases,  insects,  and  animals 
is  an  integral  part  <if  forest  management  and  should  be 
carried  on  currently.  Certain  kinds  of  work  tliat  have 
been  discussed,  such  as  rendering  the  forest  less  suscep- 
tible to  attack,  checking  of  epidemics,  and  salvage  of 
damaged  trees,  are  well  suited  for  inclusion  in  long- 
range  works  programs,  although  only  white  pine  blister 
rust-control  projects  can  be  planned  definitely.  Proo- 
lems  of  control  of  other  pests  should  be  considered  as 
they   arise.     The   CCC   and   WPA    made   possible   a 


large  expansion  of  control  work  on  l)lister  rust,  insects, 
and  rodents.  Future  plans  could  well  follow  a  similar 
pattern — a  backlog  of  regular  funds  supplemented  by 
emergency  funds  as  needed.  Prompt  action  is  essential 
to  control  emergency  outbreaks. 

Financial  Responsibility. — ^Insects  and  diseases,  like 
fire,  are  not  limited  by  property  lines.  As  in  the  case 
of  fire,  the  public  has  a  distinct  responsibility  for  shar- 
ing in  the  cost  of  protecting  the  forest.  On  Federal 
lands,  the  Federal  Government  should  stand  the  entire 
cost.  As  for  State  and  private  lands.  Federal  and  State 
quarantines  are  well  organized,  and  funds  are  frequent- 
ly provided  for  epidemics  that  have  reached  large  pro- 
portions. Since  diseases  and  insects  do  not  respect 
State  lines,  considerable  Federal  contributions  are  jus- 
tified. Private  owners  should  undertake  much  of  the 
sanitation  work,  particularly  silvicultural  measures 
needed  to  reduce  the  normal  insect  and  disease  losses  on 
their  lands.  In  this  work  they  should  receive  suitable 
technical  guidance  from  the  Federal  and  State  Gov- 
ernments. 

Evaluation  of  Timber  Resource  Development  Projects 

Major  Objective — More  and  Better  Timber. — Given 
adequate  protection  from  fire  and  reasonable  restric- 
tions on  grazing  and  lumbering,  the  natural  forest 
cover  will  generally  protect  the  soil  from  erosion, 
maintain  favorable  watershed  condit'ons,  serve  as  a 
satisfactory  habitat  for  wildlife,  and  preserve  scenic 
and  recreational  values.  It  is  not  necessary  that  the 
trees  be  of  kinds  valuable  for  tunber  or  that  they  be 
straight  and  free  from  defect.  Unless  so  concentrated 
and  on  such  a  large  scale  as  to  make  large  openings 
or  seriously  reduce  the  density  of  the  forest  cover,  at- 
tacks of  forest  insects  and  diseases  will  not  materially 
impair  these  noncommercial  values. 

Planting  will  be  necessary  to  safeguard  these  values 
in  many  instances  where  the  forest  cover  has  been  de- 
stroyed and  where  it  will  not  be  restored  promptly  by 
natural  means.  The  major  objective  of  most  forest 
planting,  however,  and  practically  all  stand-improve- 
ment work  and  disease  and  insect  control,  is  the  pro- 
duction of  usable  timber. 

Timber  development  and  management  projects  other 
than  planting,  therefore,  will  find  their  justification 
mainly  in  the  extent  to  which  they  will  result  in  more 
and  better  timber  ])roducts  from  the  land  in  question. 
Justification  for  many  planting  projects  will  lie  mainly 
in  timber  production;  for  others,  in  other  forest  values; 
and  for  still  others,  in  a  combination  of  timber  pro- 
duction and  other  benefits. 

Limitations  of  Benerflt-Cost  Ratio  as  Criterion. — 
Growing  merchantable  timber  from  the  seed  takes  a 
long  time.  I'ulpwood  can  be  gi'owu  in  as  few  as  20 
years  in  some  regions,  but  200  years  or  more  may  be 
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required  to  produce  the  large,  clear  timber  that  is 
needed  for  special  uses  such  as  high-giade  veneer  and 
that  brings  the  liighest  prices.  The  benefits  in  in- 
creased timber  values  that  result  from  stand-improve- 
ment measures  and  control  of  insects  and  diseases  may 
be  realized  fairly  soon  or  be  long-deferred,  depending 
on  the  age  or  size  of  the  timber  when  treated. 

Reasonable  estimates  of  future  timber  yields  and 
values  can  be  made  for  short  periods,  but  it  is  diilicult 
to  forecast  yields  and  even  more  difficult  to  predict  the 
course  of  timber  values  cer  many  decades. 

Silvicultural  and  economic  researcli  is  gradually  de- 
veloping a  factual  basis  for  estimating  the  future  re- 
turns from  forest  planting  and  improvement  opera- 
tions. Research  and  experience  have  already  brought 
great  improvement  in  forest  nursery  practices  and  in 
the  technics  of  forest  planting  and  insect  and  disease 
control.  The  costs  of  such  pi'ojects  can,  therefore,  be 
estimated  quite  closely. 

So  far,  programs  for  timber  development  and  man- 
agement have  not  been  tied  definitely  to  an  appraisal 
of  costs  and  benefits,  although  these  ha\'e  been  taken 
into  account  in  a  general  way.  The  job  to  be  done  is  so 
much  greater  than  the  i-esources  available  for  doing  it 
that  the  policy  has  been  to  concentrate  planting  in 
regions  where  the  need  for  it  is  most  acute.  Within 
these  i"egions,  the  prospect  of  obtaining  maximum  re- 
sults in  terms  of  area  successfully  planted  has  been 
one  factor  in  locating  projects.  In  general,  planting 
has  been  and  should  continue  to  be  done  on  the  sites 
that  promise  the  largest  returns  in  value  of  timber 
crops  and  the  lowest  costs  of  planting  and  subsequent 
protection  and  management.  Exceptions  to  this  rule 
will  be  areas  where  establislmient  of  a  forest  cover  is 
necessary  for  other  reasons,  such  as  protection  of  slopes 
or  of  watersheds.  In  such  cases  the  gain  through 
protection  may  be  greater  than  any  possible  excess  of 
costs  over  the  returns  from  timber  production. 

The  same  general  principle  should  apply  in  evaluat- 
ing stand-improvement  and  damage-control  projects. 

Value  as  Source  of  Emplo-ifm^nt. — So  far,  a  large 
part  of  forest  planting,  most  of  the  stand-improvement 
work,  and  even  a  good  share  of  the  disease-  and  insect- 
control  jobs  have  been  carried  on  under  emergency 
programs  such  as  the  CCC.  Probably  much  of  the 
same  kinds  of  work  in.  the  future  will  also  be  carried 
on  as  work-relief  projects.  In  such  cases  the  expected 
return  in  timber  values,  while  not  entirely  ignored,  has 
less  weight  in  deciding  the  desirability  of  a  project. 
When  part  of  the  cost  can  be  charged  off  against  relief 
there  is  often  justification  for  undertaking  jobs  that 
promise  somewhat  less  financial  return  than  would 
otherwise  be  expected.  For  work-relief  programs,  areas 
will  be  selected  on  the  basis  of  such  factors  as  accessi- 
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bility  to  camps  or  other  work  centers,  ease  of  doing 
the  work  with  relatively  untrained  casual  labor,  and 
adequacy  of  area  to  provide  enough  employment  to 
justify  overhead  costs.  It  should  be  axiomatic  that  a 
project  would  not  be  approved  simply  to  make  jobs; 
it  should  offer  reasonable  prospect  of  worth-while  re- 
sults in  products  and  benefits. 

Place  in  the  Forestry  Program. — Timber-manage- 
ment projects  should  contribute  to  the  effectuation  of 
the  over-all  forestry  program,  and  should  be  coordi- 
nated closely  with  other  classes  of  forestry  projects. 
For  example,  there  will  be  little  advantage  in  acquir- 
ing large  areas  of  denuded  land  or  badly  wrecked  forest 
in  areas  where  timber  growing  is  a  major  need  and 
opportunity,  unless  steps  are  taken  fairly  soon  to  re- 
habilitate it.  Critical  areas  should  be  planted  or  given 
other  necessary  silvicultural  treatment  in  comiection 
with  erosion-control  or  water-conservation  programs. 
Many  projects,  well  distributed  throughout  the  coun- 
try, should  serve  as  object  lessons  to  demonstrate 
methods  and  results  to  other  forest  owners.  Species  and 
kinds  of  products  grown  should  be  determined  on  the 
basis  not  onlj^  of  the  biological  factors  but  also  of  the 
economic  factors  in  each  locality. 

Timing  of  Projects. — Most  timber-resource-develop- 
ment projects  are  closely  interrelated  and  should  follow 
a  rather  definite  sequence  on  a  given  area.  Thus,  a 
young  plantation  usually  requires  weeding  and  clean- 
ing to  remove  competing  vegetation  and  favor  growth 
of  the  best  individuals.  As  it  grows  older  it  has  to  be 
thinned  at  suitable  intervals  if  it  is  to  produce  high- 
grade  timber.  If  clear  timber  is  wanted,  pruning  of 
selected  trees  maj'  be  necessary  at  a  certain  point  in 
the  life  of  the  stand.  Improvement  or  sanitation  cut- 
tings may  be  required  from  time  to  time,  to  remove 
undesirable  members  of  the  stand  or  reduce  loss  from 
insects,  disease,  and  storms.  Once  a  stand  has  been 
established  or  improvement  of  an  existing  stand  ini- 
tiated, the  succeeding  steps  should  follow  in  due  course. 
Most  of  them  can  be  advanced  or  postponed,  but  sel- 
dom for  more  than  five  years,  without  seriously  affect- 
ing timber  yields.  Timing  of  emergency  insect-control 
and,  to  a  less  extent,  of  disease-control  projects  will  be 
determined  by  the  incidence  of  insect  and  disease 
outbreaks. 

There  may  also  be  a  best  time  for  starting  forest 
development  on  a  given  area.  For  example,  a  recent 
burn  can  sometimes  be  planted  most  successfully  and 
at  least  cost  before  growth  of  competing  vegetation 
or  erosion  of  the  topsoil  makes  planting  difficult  n  .1 
costly.  In  some  cases,  planting  of  a  freshly  cut-over 
area  should  be  deferred  for  a  year  or  two  to  avoid 
losses  from  weevils  or  other  pests.  In  other  cases,  the 
work  should  wait  until  fire  hazard  has  b-en  reduced 
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by  appropriate  control  measures  or  through  decay  of 
the  slash. 

(Particularly  where  an  important  objective  is  to  pro- 
vide employment,  seasonal  projects  should  if  practi- 
cable be  carried  on  in  conjunction  with  other  kinds  of 
work  that  may  be  done  at  other  seasons.  In  this  way 
the  workers  will  have  longer  employment  and  the  for- 
estry work  can  go  ahead  on  a  more  even  front. 

Priorities. — Some  of  the  points  to  be  considered  in 
determining  priorities  for  forest-land-use  projects  in 
general  are  outlined  in  a  preceding  section  of  this 
report.  Some  of  the  criteria  applying  specifically  to 
forest  phuiting  and  management  are  the  following: 

1.  Emergency  situations  should  have  high  priority. 
Examples  are  critical  watershed  arieas  where  delay 
in  establishing  forest  cover  will  result  in  serious  erosion, 
silting,  and  irregularity  of  run-off.  Another  example 
is  an  area  of  concentrated  tree-disease  infection  or  in- 
sect outbreak,  which  can  be  checked  by  early  action 
but  will  get  out  of  hand  if  not  attacked  promptly. 

2.  Areas  of  high  potential  productivity,  producing 
valuable  species,  and  readily  accessible  to  nearby  users 
deserve  consideration  ahead  of  areas  with  the  opposite 

i.     characteristics. 

3.  Projects  that  will  return  benefits  fairly  soon 
should  be  preferred,  other  things  being  equal,  to  those 
that  will  yield  benefits  only  in  the  distant  future. 

4.  In  planting,  areas  that  will  not  restock  naturally 
within  a  long  period,  if  at  all,  should  be  dealt  with 
before  those  on  which  a  fair  natural  restocking  can  be 
expected  without  too  much  delay.  This  is  true  only  if 
other  factors,  such  as  productivity  of  site,  local  need  for 
forest  cover  and  timber  products,  and  costs  of  planting, 
are  approximately  equal. 

5.  When  jobs  are  needed  mainly  by  rural  people  proj- 
ects that  will  provide  them  employment  should  have 
high  priority.  First  preference  should  be  given  to 
those  projects  that  will  enable  the  workers  to  live  at 
or  near  their  homes. 

6.  When  the  programs  are  expanded  to  relieve  unem- 
ployment generally,  so  that  large  organized  work  camps 
will  be  set  up,  fairly  large-scale  projects  or  projects 
that  can  be  integrated  with  others  to  provide  a  large 
work  load  will  be  preferred  to  small  or  short-seasonal 
projects. 

The  Shelterbelt  Project 

Introduction 

The  Shelterbelt  project  is  located  in  an  expanse  of 
prairie-plains  about  1,000  miles  long,  which  in  North 
Dakota  lies  between  the  98th  and  100th  meridians. 
From  North  Dakota  this  area  runs  soutli  through  east- 
ern South  Dakota,  tlien  it  bends  westward  to  central 
Nebraska,  and  thence  through  middle  Kansas  into  the 


east  of  the  Texas  panhandle.  In  this  area  conditions 
prevent  natural  tree  growth  almost  everywhere,  but 
artificial  planting  will  succeed  if  carefully  done  in  the 
right  places. 

At  the  time  the  general  outline  of  a  Shelterbelt  Proj- 
ect was  developed,  there  was  available  considerable 
information  to  serve  as  a  guide  for  the  work.  Millions 
of  trees  had  been  planted  by  farmers  to  beautify  and 
protect  their  homes.  An  impetus  was  given  by  the 
Timber  Culture  Act  which  gave  the  settler  160  acres 
of  land  if  he  planted  a  certain  proportion  of  it  to  trees. 
It  is  true  that  many  of  these  plantings  had  died,  but 
even  the  failures  taught  something,  and  this,  added  to 
the  results  of  observations  on  surviving  trees  and  groves 
indicated  plainly  that  shelterbelts,  if  planted  system- 
atically imder  proper  technical  guidance,  would  thrive 
and  bestow  far-reaching  economic  benefits  on  the  Plains. 
The  purpose  of  a  shelterbelt  is  to  protect  the  fields 
against  drying  winds  and  drifting  of  the  soil.  The 
main  belts  are  60  to  110  feet  wide  and  comprise  5  to  10 
rows — shrubs  on  the  windward  side,  then  short-growing 
trees,  then  tall-growing  trees,  and,  lastly,  on  the  lee- 
ward side  a  row  or  two  of  short,  branchy  trees.  Such 
a  belt  is  wind-resistant  from  the  ground  up.  Interme- 
diate belts  may  have  only  2  or  3  rows. 

The  shelterbelts  are  engineered,  so  to  speak,  into  the 
land.  Two  things  are  necessary :  the  belts  must  grow 
and,  when  grown,  they  must  afford  maximum  protec- 
tion. Making  sure  of  both  requires  that  due  attention 
be  given  to  factors  like  topography  and  wind,  which 
govern  effectiveness,  and  also  to  factors  such  as  soil, 
which  determine  whether  trees  will  grow  or  not.  Be- 
cause of  this  a  good  deal  of  planning  is  necessary. 
Shelterbelts  cannot  be  located  at  random  nor  pursue 
fixed  predetermined  patterns  and,  of  course,  the  notion 
that  was  promulgated  by  the  press  when  the  project 
was  first  proposed — "A  hundred-mile-wide  belt  of 
trees" — was  easily,  perhaps  inevitably,  misconstrued. 

It  should  not  be  supposed  that  shelterbelts  will  mod- 
ify the  general  climate  of  the  Great  Plains.  They  will 
not  do  this,  but  they  do  modify  the  local  climates 
by  deflecting  the  wind,  casting  shade,  catching  and 
holding  snow,  and  conserving  soil  moisture.  In  gen- 
eral, the  effects  of  the  plantings  extend  to  leeward  a 
distance  about  twenty  times  the  height  of  the  tallest 
trees. 

Status  of  the  Project 

Work  under  the  Shelterbelt  Project,  which  has  been 
carried  on  from  the  beginning  with  emergency  funds, 
has  been  continuous  since  1935.  By  1940,  13,684  linear 
miles  of  shelterbelt  had  been  planted  on  22,130  farms. 

Most  attention  is  given  to  establishing  the  main 
shelterbelts,  comparatively  little  to  intermediate  belts, 
and  none  whatever  to  windbreaks  for  houses,  gardens. 
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feed-lots,  and  the  like.  The  main  belts  have  somewhat 
the  same  relation  to  intermediate  belts  and  specialized 
windbreaks  as  Federal-aid  higliways  bear  to  State  and 
countj'  highways  and  market  roads. 

Growth  and  siu\ival  of  the  shelterbelts  have  been 
better  than  anticipated.  The  benefits  come  up  to  ex- 
pectations.   Among  these  are  the  following: 

1.  Promotion  of  soil  stability  by  reducing  wind 

and  water  erosion. 

2.  Inci-ease    in    crop    production    by    preventing 

losses  due  to  destructive  windstorms. 

3.  Conservation  of  moisture  through  reduction  of 

evaporation  and  transpiration,  and  by  col- 
lection and  protection  of  snow. 

4.  Protection    for    livestock    and    poultry,    with 

marked  increase  of  production  per  unit  of 
feed. 

5.  Reduction  in  fuel  required  for  heating  build- 

ings. 

6.  Production  of  fuel,  posts,  and  rough  lumber. 

7.  Provision    of   an   improved   environment   for 

wildlife,  especially  insectivorous  birds. 

8.  Facilities  of  diversified  agriculture,  at  least  to 

the   extent  that   gardens,   small   fruit,   and 
some  orchards  are  made  possible. 

9.  Protection  of  physical  facilities — roads,  build- 

ings, fences,  machinerj' — against  rapid  de- 
terioration. 
10.  Improvement  of  the  Plains  as  an  environment 
in  which  to  live. 

Planting  165  million  trees  (1935^0  )  has  demon- 
strated that  this  type  of  planting  can  be  successful. 
The  most  formidable  obstacles  to  shelterbelt  establish- 
ment have  been  overcome.  Such  problems  as  selection 
of  species,  protection  against  insects,  rodents  and 
diseases,  and  adaptation  of  species  to  soils  are  fairly 
well  in  hand.  Climatic  obstacles  have  been  overcome 
largely  by  careful  selection  of  sites  and  species  and  by 
cultivation,  so  that  the  plantings  have  come  safely 
through  the  most  severe  drought  ever  to  afflict  the 
Plains.  Shelterbelts  have  turned  out  to  be  the  best 
and  the  nearest  to  a  permanent  means  of  protecting 
crops  and  homes  and  reducing  wind  erosion  that  have 
been  developed  for  the  Plains. 

Place  of  Public  Works  in  Shelterbelt  Planting 

Shelterbelt  planting  provides  a  large  reservoir — up 
to  1  or  1.2  million  man-months — of  highly  constructive 
work  in  a  part  of  the  country  where  relief  is  a  major 
problem.  A  large  proportion  of  its  cost  goes  to  un- 
skilled labor  using  simple  tools,  and  since  the  bulk  of 
the  work  can  be  done  in  slack  seasons,  intennittent  em- 
ployment can  be  provided  for  local  farmers,  agricul- 


tural laborers,  and  manj'  who  ordinarily  work  on  con- 
struction. Shelterbelt  planting  can  be  expanded  or 
contracted  in  two  to  four  years,  depending  upon  the 
age  of  the  planting  stock  used  and  hence  ui^on  the  time 
required  to  produce  it. 

Experience  demonstrates  tliat  at  least  30  percent  of 
the  money  allocated  should  be  made  available  in  regu- 
lar recurrent  api^ropriations  in  order  to  maintain 
administrative  and  technical  staffs  and  tree  nurseries 
and  to  keep  headway  on  the  job  of  planning,  education, 
and  negotiation  of  cooperative  agreements  for  planting 
and  care  of  the  shelterbelts.  This  30  percent  is  the 
minimum  required  to  i^rovide  a  framework  around 
whieli  to  organize  efficient  use  of  emergency  funds. 

The  Program 

Considering  the  area  of  plantable  soils,  the  size  of 
planting  per  farm,  and  the  total  nmnber  of  farms, 
it  is  estimated  that  in  all,  2i/o  to  3  million  acres  should 
be  planted  within  the  sheltei-belt  zone. 

An  adequate  annual  program  will  be  large  enough  to 
make  an  annual  impression  on  the  general  situation, 
yet  not  so  large  as  to  result  in  inefficient  operation. 
Such  a  program  will  involve  planting  some  4,000  miles 
or  40,000  acres  of  shelterbelt  per  annum.  The  main 
factors  that  inhibit  expansion  beyond  this  point  are  the 
large  labor  requirements  for  the  planting  season  and 
the  large  number  of  farms  (7,000  a  year)  to  be  dealt 
with. 

The  following  program,  suggested  for  25  years  of 
shelterbelt  planting,  represents  less  than  lialf  of  the 
work  that  is  both  practical  and  desirable. 

Table  32. — Conservative  25-year  program  of  shelterl>elt  planting 
for  the  Great  Plains 


State 

Area 

Total 
length 

Farms  in- 
volved 

Employ- 
ment.' 

1,000  acres 
175 
200 
215 
210 
125 
75 

Miles 
17,500 
20,000 
21,500 
21,000 
12,600 
7,500 

1,000-s 
25 
35 
35 
34 
21 
10 

1,000  man- 
months 

75 

South  Dakota 

75 

85 

Kansas 

Oklahoma 

Texas 

85 
60 
30 

Total 

1,000 

100,000 

160 

400 

1  Provided  by  the  Federal  Government  only;  the  cooperators  contribute  the  rest. 

Financial  Responsibility 

It  is  impossible  to  compute  in  dollars  and  cents  the 
extent  of  the  public  interest  in  establishing  shelter- 
belts  in  the  Great  Plains,  because  the  public  benefits 
include  several  intangibles.  The  present  60-40  ratio 
of  public  to  private  contribution  has  provided  suffi- 
cient incentive  to  landowners  to  undertake  shelterbelt 
planting  on  a  substantial  scale.  The  progressive  de- 
generation of  the  Prairie-Plains  region  has  reached  a 
point  where  the  Nation  must  choose  between  taking 
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step;,  for  hupioveuit'iit  and  beeiny  large  areas  yn  mit  of 
production.  The  latter  eventuality  would  result  in 
human  suffering  and  misery  and  large-scale  migra- 
tion. Kelief  needs  in  the  Prairie-Plains  region  have 
been  among  the  most  critical  in  the  country,  and  the 
Government  has  spent  21/2  billion  dollars  there.  Shel- 
terbelts  will  help  to  maintain  productivity  of  the  land 
and  thereby  to  reduce  costs  of  relief. 

On  their  side,  the  farmers,  plagued  by  the  ills  of 
agriculture,  stricken  by  drought,  and  chronically  short 
of  cash,  are  unable  to  contribute  much  more  than  their 
own  labor,  a  few  materials  such  as  fencing,  and  the  use 
of  farm  machinery.  They  can  care  for  the  shelterbelts 
after  they  are  planted  and  many  of  them  can  supple- 
ment the  main  belts  by  planting  intermediate  belts, 
farmstead  protection  belts,  antl  woodlots. 

Basis  for  Evaluation 

AVith  a  50-50  basis  of  Federal  to  private  contribu- 
tion, an  acre  of  shelter-belt  will  cost  the  Federal  Gov- 
ernment about  $40.=  This  acre  will  protect  20  acres  of 
cropland;  the  belt  will  last  50  years  or  so,  and  can  be 
handled  so  as  to  renew  itself.  On  this  basis  the  Fed- 
eral cost  may  be  expressed  either  as  about  4  cents  (no 
interest)  or  as  a  little  less  than  8  cents  (including  3 
percent  interest)  a  year  per  acre  of  protected  crop- 
land. It  is  true  that  the  public  benefits  of  shelterbelts 
are  largely  intangible  and  do  not  lend  themselves  to 
precise  appraisal,  but  it  is  true  also  that  there  is  not 
enough  information  available  to  permit  expressing  the 
tangible  benefits  in  precise  terms  either.  It  is  known, 
however,  that  shelterbelts  can  make  the  difference  be- 
tween a  successful  farm  and  a  failure;  their  benefit 
therefore  is  often  far  in  excess  of  their  costs. 

Within  the  zone  of  the  Slielterbelt  Project,  the 
priorities  which  should  prevail,  as  between  localities, 
can  be  determined  through  inventories  of  physical  and 
economic  factors.  One  thing  to  avoid  is  planting 
trees  in  places  where  the  land  to  be  protected  will 
eventually  be  converted  to  a  use  that  does  not  require 
shelterbelt  protection;  another  is  perpetuation  of  sub- 
marginal  agriculture.  Another  problem  is  to  strike 
a  satisfactoi-y  balance  between  the  need  of  protecting 
the  most  valuable  lands  and  the  desirability  of  pro- 
viding assistance  to  the  landowners  who  need  it  most 
urgently.  Much  of  the  information  required  to  solve 
these  and  other  local  evaluation  problems  is  available, 
but  there  should  be  continuous  study  and  investiga- 
tion with  a  view  to  improvement. 


=  Costs  to  the  Federal  Government  h.ive  been  $."3  an  acre  and  the 
Federal-private  participation  has  been  on  a  00—40  basis.  It  is  estimated 
that  if  the  prosram  wore  carried  on  regularly  on  the  recommended  scale, 
it  would  permit  economies,  including  a  change  in  tlie  participation  ratio 
to  50-50,  which  in  turn  would  reduce  the  Oovernment's  share  of  the 
cost  to  $-10. 


Watershed  Improvements 
Nature  and  Scope 

Watershed  management  is  one  phase  of  the  broad 
field  of  forest  land  management.  Its  major  objective 
is  to  realize  not  merely  the  maximum  amount  of  water 
that  can  be  delivered  from  a  watershed,  but  rather 
the  amount  that  can  be  delivered  for  continuous,  well- 
planned  use  on  the  basis  of  soundly  established  prior- 
ities, without  unnecessary  waste  and  without  damage 
to  other  resources. 

The  basic  conception  of  waterslied  management  lies 
in  the  control  of  the  density  and  composition  of  the 
all-important  vegetative  mantle  which  springs  from 
the  soil.  Vegetation  is  the  only  major  natural  ele- 
ment detei'inining  the  course  of  water  in  its  transition 
from  rainfall  to  run-off,  that  practicably  is  within 
human  power  to  control  over  large  areas.  The  prac- 
tice of  fore.st  watershed  management,  therefore,  is 
founded  on  the  treatment  of  forest  cover.  This  treat- 
ment consists  of  measures  that  restore,  protect,  and 
modify  the  cover.  They  include  cultural  operations 
applied  to  trees  and  associated  vegetation,  as  well  as 
supplemental  physical  impro\ements  on  the  gi'ound. 

Of  the  snow  and  rain  falling  upon  a  watershed,  a 
part  is  returned  directly  to  the  atmosphere  by  evapo- 
ration. The  usefulness  to  man  of  the  remainder  de- 
pends upon  the  manner  in  which  it  moves  through 
and  discharges  from  the  watershed.  Run-off  that  flows 
over  the  ground,  quickly  reaching  watercourses  and 
producing  abrupt  fluctuations  of  stream  flow,  is  the 
primary  cause  of  soil  erosion  and  flash  floods,  and 
partially  dissipates  the  potential  usefulness  of  the 
precipitation.  In  contrast,  water  absorbed  by  the  soil 
percolates  througli  underground  channels,  is  released 
gradually,  and  generally  is  more  useful. 

Probably  the  most  important  influence  of  the  forest 
on  waterflow  is  that  exerted  by  the  ground  litter  of 
leaves,  branches,  and  other  vegetable  matter.  Litter 
retards  flow  and  holds  back  water  for  absorption.  Lit- 
ter also  tends  to  delay  soil  freezing  and  lessens  frost 
penetration,  and  thereby  helps  to  shorten  the  periods 
during  which  freezing  sharply  reduces  the  water-ab- 
sorbing capacity  of  the  soil.  Through  decay  and  chem- 
ical change  it  forms  humus,  the  organic  matter  that 
improves  the  water-holding  capacity  of  soil.  Rain 
falling  on  })are  soil  carries  fine  material  into  the 
minute  spaces  Ix'tween  soil  particles  and  thus  prevents 
further  infiltration  of  water.  But  water  reaching  the 
humus  is  readily  absorbed,  and  under  suitable  circum- 
stances percolates  through  the  interstices  of  the  soil 
and  the  openings  left  by  decaying  roots  and  soil  organ- 
isms. This  replenishes  underground  storage,  sustains 
base  flows,  and  sluutens  tlie  intervals  of  minimum 
stream  flow. 
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Another  way  in  which  forest  cover  pi-omotes  the 
enti-ance  of  water  into  the  soil  is  by  reducing  the  impact 
of  rain  upon  the  forest  floor  through  interference  of 
the  tree  crowns  and  trunks.  Furthermore,  by  shading 
the  ground  and  reducing  wind  movement,  forest  cover 
retards  snow  melting  and  reduces  the  rate  of  evapora- 
tion from  the  soil.  The  pattern  of  forest  canopy  ma- 
terially affects  the  amount  of  snow  accumulation. 

Streams  from  well-managed  forests  normally  are 
clear  and  carry  little  sediment.  Minimizing  of  soil 
erosion  is  an  important  watershed  service  of  the  forest. 
This  aids  in  maintaining  desirable  water  qualities,  and 
in  preventing  flood  damages  from  water-borne  rock 
and  soil  and  economic  losses  from  sedimentation. 

A  major  purpose  of  forest  protection  and  improve- 
ment is  to  produce  the  watershed  benefits  that  stem 
from  well-managed  forests.  These  benefits  serve  as  an 
evaluation  factor  in  determining  work  priorities  in 
many  management  activities.  Satisfactory  protection 
and  management  of  the  timber  resource  can  go  far 
toward  meeting  the  requirements  of  watershed  manage- 
ment. Because  of  this,  projects  necessary  or  desirable 
in  other  phases  of  forest-land  management  include  col- 
lectively the  greater  proportion  of  works  of  practical 
value  for  watershed-management  purposes.  To  avoid 
duplication,  measures  of  this  kind  that  clearly  are  as- 
sociated with  other  forest  activities  are  discussed  under 
those  activities,  even  though  they  may  yield  concomitant 
watershed  benefits. 

Although  watershed-management  objectives  can 
largely  be  met  through  other  forest-land  management 
activities,  there  is  a  certain  volume  of  nonrecurrent 
work  in  aid  of  watershed  improvement  that  cannot  be 
reached  in  this  manner.  This  work  includes  control 
of  erosion  and  establishment  of  vegetative  cover  under 
circumstances  where  establishment  of  timber  or  forage 
crops  is  not  a  practicable  method  of  watershed  improve- 
ment. Examples  are  watersheds  having  vegetational 
types  of  little  or  no  value  as  timber  or  forage ;  or  areas 
so  damaged  by  erosion  that  special  watershed  improve- 
ment work  is  necessary  to  establish  a  base  upon  which 
forest  vegetation  may  become  established.  Other  meas- 
ures include  stabilization  of  upstream  channels  and 
stream  banks,  to  improve  the  regimen  of  streams.  Ee- 
vegetation  and  structural  devices  are  used  separately 
or  together  in  carrying  out  watershed  improvement 
projects. 

Revegetation  measures  include  the  use  of  cuttings, 
planting,  wattling,  sodding,  and  seeding.  Tree  or 
brush  species,  shrubs,  vines,  grasses,  grains,  or  weeds 
may  be  used.  Mulches  of  field  and  forest  litter  are  fre- 
quently employed  and,  where  desirable,  fertilizer  and 
topsoil  are  utilized  to  assure  success.  Locally  available 
plants  and  other  materials  are  commonly  used. 


Physical  improvements  and  minor  engineering  work 
are  employed  to  supplement  vegetation  in  the  perma- 
nent control  of  watershed  conditions.  Devices  such  as 
terraces,  contour  trenches,  water  spreaders,  diversion 
ditches,  and  check-dams  are  used  to  control  erosion  and 
encourage  infiltration  of  water  into  the  soil.  These 
improvements  form  the  temporary  base  from  which 
vegetation  can  restore  permanent  watershed  stabilitj\ 

Structures  commonly  employed  in  channel  stabiliza- 
tion are  deflectors,  retaining  walls,  channel  barriers, 
and  debris  basins.  Channel  stalsilization  is  of  consider- 
able importance  locally  in  some  mountainous  sections. 
There,  high  values  in  valleys  below  steep  erodible 
watersheds  are  protected  by  minimizing  the  shifting 
and  scouring  of  channels  that  carry  much  sediment. 
Some  of  this  work  is  quite  simple.  In  its  more  difficult 
aspects,  a  high  order  of  engineering  ability  is  required 
to  plan  and  design  structures  and  efficiently  integrate 
a  channel-control  system. 

Variation  in  the  Importance  of  Forests 
in  Watershed  Protection ' 

Bad  conditions  of  stream  flow  and  erosion  exist  some- 
where in  every  major  drainage  basin  of  the  United 
States.  Over  an  enormous  area  much  of  the  vegeta- 
tive cover  has  been  removed  by  fire,  overgrazing,  de- 
structive logging,  and  other  misuse.  The  result  has 
been  higher  and  more  frequent  floods,  the  washing  of 
topsoil  from  millions  of  once  fertile  areas,  deposits  of 
silt  in  stream  channels  and  reservoirs,  accentuated 
wat«r  shortage  during  periods  of  low  flow,  and  reduced 
productivity  of  the  land. 

The  degree  of  forest  influence  on  watershed  protec- 
tion depends  on  the  type  and  condition  of  the  forest, 
the  character  of  the  soil,  the  amount  and  distribution 
of  precipitation,  and  the  topography.  The  relative  im- 
portance of  the  forest  influence  depends  upon  the  in- 
tensity and  purpose  of  use  for  the  water  and  upon 
values  liable  to  destruction  by  floods  and  silting. 

The  relative  importance  of  forests  in  watershed  pro- 
tection may  be  indicated  by  classifying  them  into  three 
groups ;  viz,  those  of  major  influence ;  those  of  moderate 
influence;  and  those  of  slight  influence. 

Forests  of  major  influence  (about  316  million  acres) 
include  those  on  steep  slopes  that  are  subject  to  heavy 
rainfall;  on  areas  subject  to  high  snowfall  and  rapid 
snow  melting;  and  on  areas  that  have  unusually  erod- 
ible soils,  where  in  the  absence  of  forest  cover  serious 
damage  would  be  likely  to  occur.  In  localities  where 
water  is  essential  to  the  utilization  of  the  agricultural 


3  A  more  detailed  discussion  of  the  subject  matter  included  in  this  and 
the  following  section  is  contained  in  "A  National  Plan  for  American 
Forestry,"  the  report  of  the  Forest  Service  of  the  Department  of  .\gri- 
culture  on  the  forest  problems  of  the  United  States  in  response  to 
Senate  Resolution  175,  Seventy -second  Congress. 
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lands  and  where  it  is  necessary  to  conserve  as  much  of 
the  run-olf  as  possible,  the  forest  cover  has  been  classed 
as  of  major  influence  even  though  it  is  far  from  a  com- 
plete canopy. 

Forests  of  moderate  influence  (about  144  million 
acres)  include  those  on  moderate  slopes,  on  areas  of 
moderate  or  scant  rainfall,  on  soils  that  do  not  erode 
readily,  and  where  the  vegetation  quickly  recovers 
following  destruction  by  fire,  logging,  or  other  causes. 

Forests  of  slight  influence  (about  170  million  acres) 
include  areas  of  more  or  less  level  topography,  and 
forests  on  lava  flows  or  deep  sandy  soils  through 
M'hich  precipitation  readily  percolates,  and  from  which 
erosion  is  slight.  Also  included  are  forests  on  poorly 
dr;iined,  nearly  level  areas. 

Problem  Areas  Where  Special 
Improvements  Are  Needed 

Although  watershed  conditions  differ  greatly  in 
the  several  regions,  there  are  important  problems  that 
are  common  to  a  number  of  large  drainage  basins. 
Throughout  the  United  States,  in  areas  where  forests 
are  important  for  their  watershed  services,  there  is 
some  need  for  works  of  watershed  improvement  be- 
sides measures  for  other  forestry  purposes.  However, 
there  are  certain  broadly  defined  areas  within  which 
the  cover  and  the  soils  have  been  so  affected  by  use 
and  abuse  of  the  land  that  special  watershed-improve- 
ment measures  are  necessary.  The  principal  regions 
where  watershed  improvements,  alone  or  in  combina- 
tion with  other  forest  improvements,  are  a  significant 
part  of  a  forest-land  improvement  program  are  the 
Piechnont  and  Upper  Coastal  Plain  of  the  Southeast, 
the  Mississippi  River  bluff  and  silt-loam  uplands,  and 
the  semiarid  woodlands  and  brush  lands  of  the  West. 

Piedmont  and'  Upper  Coastal  Plains. — Erosion  and 
floods  are  the  outstanding  watershed  problems  in  the 
Piedmont  and  Upper  Coastal  Plains  sections  of  the 
Southeast.  The  forest  cover,  originally  almost  com- 
plete, now  extends  over  only  about  two-thirds  of  the 
area.  The  land  cleared  for  farming  gives  the  most 
trouble.  Improper  methods  of  agriculture  leave  highly 
erodible  soil  exposed  to  abundant  rainfall  year  after 
year.  This  has  resulted  in  excessive  sheet  and  gully 
erosion,  diminished  soil  productivitj',  and  widesj^read 
land  abandonment.  Improperly  tilled  lands  and  un- 
healed, abandoned  farm  lands  are  responsible  for 
serious  siltation  of  navigable  channels  and  of  reservoirs 
used  for  power  development  and  domestic  supplies. 
Land  made  worthless  for  cultivation  or  pasture  must 
be  returned  to  forest  cover  in  order  to  reclaim  its 
watershed  services.  Given  protection  from  fire,  nat- 
ural vegetation  largely  will  accomplish  this.  But  there 
are  many  places  where  erosion  has  left  only  infertile 
subsoils  or  wliere  large  sullies  are  marchine  unchecked 


through  forests.  In  such  places,  terraces,  check-dams, 
intercepting  dit<.'hes,  establishment  of  erosion-resistant 
vin.es,  and  other  special  devices  will  be  necessary  to 
halt  land  destruction  and  to  furnish  the  base  from 
which  permanent  forests  may  become  established. 

Mississippi  River  Bluff  and  Silt-loam,  Uplands. — 
The  bluff  lands  of  the  Mississippi  Eiver  and  the  lower 
reaches  of  its  major  tributaries  form  a  narrow  belt 
extending  approximately  from  New  Orleans  to  St. 
Paul.  These  steep,  broken  slopes  and  silt-loam  up- 
lands adjacent  to  the  river  terraces  occupy  about  20 
million  acres,  of  whicli  t'W'o-thirds  lies  below  the  mouth 
of  the  Missouri  River. 

The  forests,  once  almost  continuous,  have  been  re- 
duced at  least  three-fourths  by  fire,  grazing,  lumber- 
ing, and  clearing  for  agriculture.  Erosion  from  these 
bluff  lands  probabh'  contributes  more  sediment  to  the 
Mississippi  River  than  any  other  area  of  comparable 
size.  Highly  erodible  soils  favor  the  formation  of 
steep  gullies  which  spread  rapidly  and  are  not  easy 
to  check. 

Erosion  is  largely  the  result  of  the  cropping  of  land 
that  never  should  have  been  cleared,  and  the  use  of 
wrong  cropping  methods.  On  much  of  the  land,  crop- 
ping lias  become  impossible  and  it  has  been  aban- 
doned. Erosion  and  silting  can  be  checked  only  by 
adopting  proper  methods  of  management  for  both 
farm  and  forest  lauds.  This  will  mean  transfer  from 
farm  crops  to  forests  of  land  that  is  submarginal  for 
cultivation,  adequate  tire  protection  on  all  timber- 
lands,  and  reforestation  of  the  land  on  which  erosion 
otherwise  will  continue.  In  areas  where  erosion  is 
most  severe,  reforestation  will  have  to  be  pi'eceded  by 
the  installation  of  mechanical  erosion  checks  and  the 
planting  of  especially  erosion-resistant  plants. 

Semiarid  Woodlands  and  British  Lands. — Through- 
out the  West  there  is  a  belt,  usually  below  but  some- 
times intermingled  witl\  commercial  timber,  whei-e, 
because  of  .semiarid  climate  or  past  treatment,  the  cover 
consists  of  scrubby  timber  or  brush.  ChapaiTal,  pifion- 
juniper,  aspen,  and  oak  brush  are  the  predominant 
cover  types.  The  natural  balance  is  finely  drawn. 
Even  slight  changes  in  cover  may  give  rise  to  an  ad- 
verse watei-shed  condition  not  easily  overcome.  Al- 
most all  of  this  area  except  tlie  dense  brush  fields  of 
the  southern  coastal  drainages  of  California  is  used 
as  livestock  range. 

The  major  watershed  problem  is  erosion.  Locally, 
floods  and  mud  and  debris  flows  are  of  great  impor- 
tance. Most  of  these  areas  are  the  lower  parts  of 
watersheds  that  head  in  the  higher  timber  belt,  the 
water-producing  area  that  supports  the  economic  life 
of  tlie  West.  Under  sucli  circumstances  these  areas 
feed  eroded  material  into  the  stream  channels  from 
the  ui)per  reaches  of  which  water  is  obtained  tor  iiri- 
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gation,  power,  and  domestic  use.  Less  frequently,  as 
in  soutliern  California  and  parts  of  the  Southwest,  the 
woodland  areas  themselves  are  the  main  source  of 
water. 

In  southern  California,  protection  from  fire,  a  diffi- 
cult, highly  specialized  job,  is  by  far  the  most  impor- 
tant single  activity  in  aid  of  watershed  improvement. 
Elsewhere,  fire  control  is  less  important  as  a  practical 
problem  because  it  is  not  particularly  diilicult,  and 
regulation  of  range  use  so  as  to  maintain  the  cover  is 
the  prime  necessity  for  the  protection  of  watershed 
services. 

In  southern  California,  watershed  values  transcend 
all  others,  and  in  certain  other  sections,  notably  along 
the  Wasatch  front,  these  values  exceed  or  equal  any 
others.  Within  such  areas  destruction  of  cover  fol- 
lowed by  sheet  and  gully  erosion  and  channel  and 
stream-bank  cutting,  has  made  necessary  large  expendi- 
tures for  watershed  improvements  to  protect  down- 
stream values.  On  the  slopes  revegetation  and  me- 
chanical devices  to  retard  waterflow  are  necessary;  and 
in  the  channels,  check  dams,  debris  baiTiers,  retaining 
walls,  and  other  engineering  measures  are  required  to 
stabilize  channel  courses  and  stream  debris  in  transit. 

Public- Works  Projects  for  Watershed  Improvement 

Accurate  data  are  not  available  from  which  to  esti- 
mate the  amount  of  watershed-improvement  work  that 
should  be  done  on  forest  lands  in  order  to  solve  those 
problems  that  are  not  reached  by  programs  for  for- 
est-resource development.  Fragmentary  information 
gathered  for  various  land-condition  surveys  provides 
some  local  data.  To  obtain  reasonably  complete  infor- 
mation, surveys  of  problem  areas  are  needed.  Such 
surveys  should  be  coordinated  with  other  land-condi- 
tion surveys. 

Much  experience  has  been  gained  in  the  past  decade 
in  developing  and  applying  methods  of  starting  se- 
verely damaged  watersheds  on  the  way  toward  re- 
claimed usefulness.  From  what  is  known  of  the  extent 
and  severity  of  damage  to  forests  and  forest  lands,  it 
is  estimated  that  at  least  320,000  man-months  of  work 
could  be  expended  now  on  special  watershed  improve- 
ment pi-ojects.  Since  areas  sufficiently  damaged  to  re- 
quire special  treatment  usually  become  progressively 
worse  if  not  controlled,  and  since  the  costs  of  rehabilita- 
tion increase  propoi'tionatelj',  delays  in  starting  proj- 
ects will  add  to  the  over-all  costs  of  the  program. 

In  general,  the  work  proposed  would  be  widely  dis- 
tributed across  the  United  States,  but  would  tend  to 
be  concentrated  largely  in  certain  areas  previously  men- 
tioned. In  southern  California,  where  there  is  a  large 
volume  of  work  to  be  done,  projects  are  within  daily 
commuting  distance  of  large  urban  and  suburban  pop- 


ulations. In  the  Southeast,  where  another  large  seg- 
ment of  work  is  necessarj',  projects  are  close  to  a  large, 
economically  depressed,  rural  population.  In  other 
areas  the  work  is  accessible  to  small  populations  of 
forest  communities. 

The  projects  are  of  a  type  for  which  work  technics 
are  being  developed  rapidly  by  public  agencies  con- 
cerned with  land-improvement  programs.  Projects  are 
being  carried  on  currently  on  a  limited  scale,  and  lead- 
ership is  available  for  program  expansion. 

The  projects  should  be  planned  and  executed  on  a 
watershed  I)asis  which  provides  considerable  fiexibility, 
for  small  watersheds,  as  well  as  large  drainage  areas, 
can  be  planned  as  units.  This  flexibility  permits  ready 
adjustment  of  work  to  the  rapid  expansion  or  contrac- 
tion of  a  public-works  program. 

In  general,  labor  expense  would  approximate  two- 
thirds  of  the  cost  of  the  project.  On  some  projects  the 
materials  employed,  such  as  vines,  shrubs,  rock,  and 
brush,  involve  little  expense  other  than  the  labor  of 
collection.  Little  use  of  machinery  is  required.  Nearly 
all  types  of  construction  work  are  suitable  for  hand 
labor. 

Timing  of  work  presents  few  rigid  restrictions  but 
where  practicable  should  be  adjusted  to  other  forest 
activities  so  as  to  achieve  a  coordinated  forest-land-im- 
provement program.  Preparation  of  the  ground  for 
revegetation  and  building  of  structures  can  be  carried 
out  during  all  outdoor  working  seasons.  Planting, 
however,  can  be  done  during  onlj'  a  few  months  in  the 
year,  usually  in  spring  and  fall. 

Financial  Responsibility 

The  costs  of  rehabilitating  denuded  and  eroded  land 
and  stabilizing  stream  chaimels  are  essentially  nonre- 
current. In  each  type  of  work,  the  aim  should  be  to 
bring  about  conditions  of  protection  that  can  be  main- 
tained by  natural  growth  processes.  After  the  work 
program  is  completed,  nature  must  take  over  the  re- 
sponsibility of  maintaining  the  improvement.  Substan- 
tial expenditures  for  replacement  and  maintenance 
should  be  required  only  in  cases  of  large-scale  failure 
of  revegetation  programs,  as  a  result  of  abnormal  cli- 
matic variations. 

Division  of  the  costs  among  the  beneficiaries  will 
prove  impractical  in  many  cases.  For  example,  a 
project  of  land  rehabilitation  by  grading,  check-dam 
building,  planting  of  trees  and  soil-binding  vines,  will 
benefit  the  owners  of  the  land  by  restoring  its  fertility 
and  b}-  preventing  further  spread  of  the  damage.  The 
landowners  downstream  will  eventuallj'  be  relieved  of  a 
portion  of  the  damage  they  have  been  suffering  from 
inundation  and  sedimentation  of  bottom  lands.  The 
useful  life  of  storage  reservoirs  down  the  river  will  be 
prolonged  and  the  productive  value  of  the  power  or 
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irrigation  project  which  they  serve  will  be  augmented. 
Costs  of  ti'eating  river  water  for  domestic  use  in  cities 
along  the  lower  reaches  of  the  river  will  be  lowered, 
and  the  expense  of  maintaining  navigation  channels 
lessened.  When  the  ultimate  effect  of  the  rehabilitation 
program  is  realized,  the  stream  may  become  sufficiently 
clear  to  support  abundant  fish  life.  With  the  clarifica- 
tion of  the  water  will  come  increase  in  the  value  of  land 
along  the  river.  Greater  uniformitj'  of  streamflow 
throughout  the  year  will  be  of  general  benefit  to  many 
interests,  social  and  economic,  private  and  public. 

Rehabilitation  of  watershed  values  of  publicly  owned 
land  gains  for  the  public  the  direct  benefits  that  accrue 
to  the  landowner  and  indirect  and  intangible  benefits 
tiiat  are  realized  regardless  of  land  ownership.  Public 
ownership  of  forest  land  is  primarily  an  expression  of 
the  desire  of  the  people  permanently  to  assure  for  them- 
selves the  benefits  that  forest  lands  can  produce.  For 
this  reason,  many  measures  necessary  to  reclaim  the 
damaged  values  of  public  watersheds  are  not  only  a 
justified  public  expense,  but  matters  of  first-order 
jDriority  in  public  forest-land  management. 

Federal  participation  in  financing  watershed-im- 
provement work  upon  non-Federal  lands  should  be 
predicated  not  only  upon  the  basis  of  expected  public 
benefits,  but  also  upon  assurance  that  these  benefits 
will  be  safeguarded  in  the  future  by  adequate  land  pro- 
tection and  properly  regulated  use.  For  lands  under 
the  administration  of  State  and  local  governments  such 
assurance  should  be  readily  obtainable,  for  it  is  unlikely 
that  a  public  agency  would  invest  its  own  funds  to 
improve  its  watershed  without  taking  steps  to  maintain 
the  resulting  benefits. 

As  for  private  land,  satisfactory  assurance  requires 
the  backing  of  public  authority.  Forest  land  so  de- 
teriorated that  special  measures  are  necessary  to  re- 
build its  watershed  values  offers  but  little  incentive 
to  the  private  owner  to  undertake  work  that  will  yield 
him  few  immediate  benefits.  It  is  scarcely  to  be  ex- 
pected that  a  landowner  will  expend  more  money  for 
rehabilitation  than  the  present  or  potential  cash  in- 
come from  the  land  justifies. 

The  worst  of  such  land  nuist  be  placed  in  public 
ownership  before  rehabilitation  measures  can  be  tuider- 
taken  with  any  assurance  of  permanent  success.  On 
some  private  forest  land,  particularly  that  associated 
with  farms,  the  Federal  Government  can  help  private 
ownei-s  with  land-conservation  programs  through  co- 
operation with  soil  conservation  districts.  On  most 
large  commercial  holdings,  assurance  tliat  public  in- 
terests in  cooperative  watershed  rehabilitation  proj- 
ects would  be  safeguarded  would  require  agreements 
with  owners,  or  other  more  suitable  procedures  yet  to 
be  worked  out. 


Evaluation  Principles 

It  has  been  jjointed  out  that  watershed  management, 
develoi^ment,  improvement,  and  rehabilitation  can  be 
promoted  through  development,  protection,  and  man- 
agement of  the  timber  and  forage  re.sources  of  forest 
land.  It  follows,  therefore,  that  the  effect  of  public 
works  in  these  fields  on  watei-slied  values  should  be  a 
major  criterion  in  the  approAal  and  selection  of 
such  projects.  Watershed-management  considerations 
should  bear  particular  weight  in  evaluating  projects 
in  forest  planting,  public  acquisition,  and  forest 
protection. 

In  rating  the  M'oilhwhileness  of  projects  proposed 
primarily  for  watershed  rehabilitation  and  develop- 
ment, the  following  principles  should  be  applied: 

1.  Expedite  projects  that  are  elements  in  unified 
land-use-adjustment  programs. 

2.  Expedite  completion  of  meritorious  projects  al- 
ready under  way. 

3.  Favor  pi'ojects  that  aid  in  rehabilitating  and  sta- 
bilizing economic  problem  areas. 

4.  Approve  structural  treatments  only  when  they 
will  be  accompanied  by  adequate  restoration  of  cover 
or  assurances  of  adequate  land-use  management.  For 
example,  stabilization  of  torrent  channels  should  be 
accompanied  by  protection  or  conservation  al  use  of 
vegetation  above. 

5.  Favor  projects  based  on  detailed  surveys  for 
water-flow  retardation  and  soil-erosion  prevention  in 
the  interest  of  flood  control. 

6.  Prefer  projects  with  valuable  benefits  known  to 
exceed  costs,  but  recognize  that  the  limitations  imposed 
by  monetary  evaluations  are  not  strictly  in  accord 
with  the  principle  of  greatest  good  to  the  greatest 
numlDer  in  the  long  run,  for  such  evaluations  may  not 
include  important  nonvendible  benefits. 

7.  Give  priority  to  projects  on  public  lands  reserved 
or  acquired  for  watershed  rehabilitation  or  protection. 

8.  Approve  i^rojects  for  rehabilitation  of  non-Fed- 
eral land  only  if  adequate  assurances  are  given  that 
the  improvements  will  be  maintained. 

9.  Give  priority  among  projects  involving  land  re- 
tirement and  population  displacement,  to  tho.se  for 
which  rehabilitation  of  the  displaced  people  has  been 
provided. 

Aerial  Forest  Surveys 

Need  for  Facilities 

Knowledge  of  the  location,  extent,  and  economic 
value  of  forest  resources  is  essential  for  the  efficient 
management  of  forest  land.  An  inventory  having 
been  made  to  acquire  this  information,  it  is  possible  to 
prepare  a  plan  covering  the  uses  for  which  the  land  is 
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best  adapted,  the  cost  of  development,  the  resulting 
benefit-cost  ratio,  and  the  use  of  each  resource.  A 
resource  plan  is  requisite  for  the  orderly,  systematic, 
and  efficient  protection  and  development  of  all  re- 
sources. Maps  of  adequate  scale  and  accuracy  are  es- 
sential for  recording  the  data  upon  which  the  plans 
are  formulated. 

Until  a  few  years  ago  these  maps  were  prepared 
by  ground  methods.  During  recent  years  the  superi- 
ority of  aerial  photography  and  photogrammetric 
methods  has  been  thoroughly  demonstrated.  The  cost 
of  their  use  is  small  in  comparison  with  the  results 
obtained,  and  the  amount  and  accuracy  of  detail  are 
greatly  increased. 

The  value  of  aerial  photography  is  not  limited  to 
map  making.  The  photographs  arc  of  great  value  in 
the  resource  inventory  and  in  preparation  of  the  re- 
source plan.  Through  their  use  the  development,  pro- 
tection, and  utilization  plans  for  each  I'esource  can 
be  made  in  greater  detail,  with  more  accuracy  and 
speed,  and  at  less  cost  than  by  ground  methods. 

Forest  Management. — Administration,  particularly 
of  large  units,  is  facilitated  \>y  aerial  pictures  and  the 
majjs  prepared  from  them,  which  permit  determina- 
tion of  the  exact  location  of  existing  transportation 
facilities  and  of  resources  such  as  timber,  water,  and 
forage.  Such  pictures  and  maps  are  useful  in  plan- 
ning additional  transportation  facilities  and  in  getting 
additional  data  on  resources. 

Protection,  to  be  effective,  requires  thorough  knowl- 
edge of  topography,  ground  cover,  and  other  condi- 
tions with  which  fire  crews  will  be  faced.  The  general 
location  of  a  fire  having  been  determined,  photographs 
of  the  area,  used  in  conjunction  with  the  maps  made 
therefrom,  permit  the  fire  disj^atcher  to  study  condi- 
tions as  though  he  were  directly  above  the  fire.  This 
permits  efficient  utilization  of  available  fire-fighting 
facilities  and  greatly  increases  the  speed  and  effective- 
ness of  the  suppression  organization. 

In  Resoivrce  Utilization. — Timber  is  readily  recog- 
nizable on  aerial  prints.  Even  density  and  relative 
height  of  the  stand  are  apparent.  In  many  instances 
forest  types  and  even  species  can  be  determined.  Lo- 
cation on  the  ground  may  be  plotted.  This  knowl- 
edge is  essential  for  timber-management  plans. 

Range-survey  crews  utilize  aerial  photographs  as 
bases  on  which  to  indicate  forage  types  and  other  in- 
formation essential  for  preparation  of  management 
plans.  The  results,  obtained  at  an  appreciable  reduc- 
tion in  costs  compared  with  methods  formerly  used, 
are  so  superior  in  accuracy  and  detail  that  rarely  is  a 
range  survey  now  undertaken  without  first  taking  pic- 
tures. Transfer  of  the  recorded  data  to  the  maps  that 
show  related  features  is  essential  to  efficient  range- 
management  plans. 


Geologists  in  search  of  strategic  minerals  have  come 
to  rely  not  only  upon  maps  Ijut  upon  pictures  from 
which  they  are  made.  Large  deposits  of  strategic 
minerals  are  believed  to  exist  on  forest  lands  for  which 
photographs  are  still  lacking. 

Flood-control  surveys,  completed  or  [ilanned,  include 
aerial  pictures  as  one  of  the  essentials  for  study  of 
control  measures  on  watershed  areas. 

The  advantages  of  aerial  pictures  are  not  limited 
to  the  activities  mentioned.  Increased  efficiency,  re- 
duced cost,  more  complete  information,  and  adequate 
planning  are  sought  in  all  phases  of  forest  manage- 
ment. These  may  be  obtained  through  the  use  of  photo- 
graphs in  recreation  planning,  wildlife  management, 
land  acquisition  and  exchange,  public-utilities  plan- 
ning, location  of  public-survey  corners,  and  many  other 
kinds  of  work. 

Kinds  of  Facilities 

Aerial  Photographs. — Aerial  photographs,  to  be  of 
greatest  use  for  land-use  studies  and  mapping,  should 
be  taken  with  a  single-lens  camera.  The  lens  may  have 
a  comparatively  long  focal  length  and  cover  a  narrow 
field  of  view,  or  a  short  focal  length  and  wider  field, 
so  that  it  covers  a  larger  ground  area  for  each  expo-  | 
sure.  The  short-focal-length,  wide-angle-lens  picture 
has  many  technical  advantages  for  mapping,  particu- 
larly by  stereoscopic  plotting  instruments.  The  nar- 
row-angle, long-focal-length  lens  is  superior  for  com- 
bined land-use  studies  and  general  map  work.  Equip- 
ment of  this  type  is  more  plentiful  than  that  of  the 
other  type,  costs  less,  and  provides  pictures  at  low  costs 
which  afford  clarity  of  detail,  greater  uniformity  of 
scale,  and  less  displacement.  These  are  all  necessary 
for  land-use  studies  and,  though  not  preferred,  can  be 
used  for  map  production  by  stereoscopic  plotting 
instruments.  ] 

Maps. — The  planimetric  map,  which  shows  the  i"ela- 
tion  of  features  in  horizontal  position,  best  meets  the 
need  of  forest  administration,  protection,  and  utiliza- 
tion. Special  data  relative  to  land  and  resource  use 
can  easily  be  added  by  transfer  from  the  picture  on 
which  they  have  been  shown.  In  some  instances,  maps 
showing  relief  by  contours  are  essential.  Where  needed, 
contours  can  be  added  to  the  planimetric  map. 

Relation  to  Public  Works 

The  success  and  economy  of  any  i^ublic-works  pro- 
gram on  forest  land,  being  dependent  on  accurate 
knowledge  of  the  resources  involved,  can  be  measurably 
advanced  through  aerial  photographs  and  maps.  Some 
public-works  programs,  initiated  without  adequate 
knowledge,  have  been  improved  materially  because 
aerial  photographs  were  obtained  as  ex^Deditiously  as 
possible   to  provide  means  of  getting  essential  data. 
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Inci'eased  efficienc}'  and  savings  in  cost  of  obtaining 
data  have  been  apparent  abnost  immediately  after  the 
pictures  became  available.  The  taking  of  aerial  pic- 
tures and  preparation  of  maps  from  them  are  as  essen- 
tial to  land-use  projects  as  engineering  surveys  and 
preparation  of  blueprints  are  to  any  other  woi'ks 
project. 

Present  Status  and  Future  Program 

Approximately  two-thirds  of  the  area  of  the  country 
has  been  photographed  from  the  air  in  the  past  8  years. 
This  includes  most  of  the  agricultural  land,  together 
with  forest  and  other  lands  intermingled  with  and  in 
the  neighborhood  of  agricultural  areas,  as  well  as  some 
of  the  national  forests.  Photographs  are  now  available 
for  probably  60  percent  of  the  forest  land.  Some  of 
these,  however,  are  not  of  the  type  that  is  needed. 
Others  are  inadequate,  because  they  were  taken  prior 
to  recent  improvements  in  photographic  and  photo- 
grammetric  methods.  Greatly  increased  utility  will  be 
obtained  if  some  of  the  previous  work  is  repeated. 
Satisfactory'  coverage  probably  does  not  exceed  50  per- 
cent or  315  million  acres  of  forest  land.  Maps  of  ade- 
quate scale,  accurac}',  and  detail  are  available  for  a 
still  smaller  percentage  of  the  forest  land. 

The  work  already  done  constitutes  a  bas^is  for  re- 
source planning  on  the  areas  that  have  been  covered. 
The  remaining  315  million  acres  should  be  photo- 
graphed and  some  60  million  acr^s  rephotographed  as 
soon  as  possible  so  that  plans  for  development  and 
management  for  the  entire  forest  area  may  be  prepared. 
The  comparatively  small  areas  of  intervening  non- 
forest  land  should  be  covered  at  the  same  time.  Such 
photography  during  the  last  14  years  has  cost  the  De- 
partment of  Agriculture  approximately  $3.20  a  square 
mile  or  0.5  cent  an  acre.  This  is  practically  the  same 
as  the  cost  for  1938.  In  1939  the  average  cost  was 
reduced  to  $2.20  a  square  mile,  and  in  1940  to  $1.95, 
as  a  result  of  the  large  volume  of  work  and  a  balanced 
yearly  program.  Although  indications  are  that  the 
cost  cannot  be  kept  so  low  in  the  future,  the  benefit- 
cost  ratio  is  so  high  that  slightly  greater  costs  are 
amply  warranted.  With  proper  planning  and  execu- 
tion the  ]n-ogram  could  be  completed  in  3  years. 

From  these  photogiaphs  maps  should  be  made  avail- 
able as  needed  for  recording  resource  data.  The  time 
required  will  vary  widely.  Type  of  terrain  influences 
co-sts  of  mapping  in  that  it  determines  the  type  of 
ground  control  to  be  used  and  the  methods  to  be  em- 
ployed. The  cost  of  preparation  of  planimetric  or 
"flat"  maps  to  the  scale  and  accuracy  required  for  for- 
estry activities  ranges  from  0.75  cent  to  1.25  cents  an 
acre,  exclusive  of  photography.     Greater  accuracy  or 


the  addition  of  contours  to  the  planimetric  map  will 
increase  the  costs  materially,  but  they  vary  so  widely 
that  no  estimate  can  be  given.  Addition  of  contours 
for  forestry  activities  should  be  considered  as  a  special 
project  rather  than  the  regular  mapping  job.  It  would 
require  3  to  5  years  to  complete  this  mapping  program. 
Rephotography  and  revision  of  maps  will  be  neces- 
sary only  when  sufficient  changes  occur  to  make  exist- 
ing jihotographs  and  maps  obsolete.  The  cost  per 
square  mile,  with  rai'e  exceptions,  should  not  exceed 
two-thirds  of  the  cost  of  original  photography  and 
mapping. 

Financial  Responsibility 

The  benefits  of  such  a  program  as  suggested  will  be 
in  proportion  to  the  areas  and  activities  of  the  several 
classes  of  owners.  The  nature  of  the  work  is  such, 
however,  that  individuals  or  private  organizations  can- 
not generally  be  expected  to  do  it  or  to  pay  for  it  di- 
rectly. The  Federal  Government  has  financed  most  of 
the  work  that  has  been  done,  with  some  assistance  from 
the  States,  and  should  continue  to  do  so.  Individuals 
and  oi'ganizations  making  use  of  photographs  should 
be  required  to  pay  the  costs  of  reproducing  them. 

Basis  for  Evaluation 

Technical  Soundness. — Experience  has  resulted  in 
the  development  of  reliable  methods  and  a  high  degree 
of  technical  efficiency  both  in  aerial  photography  and 
in  the  preparation  of  maps  from  the  photographs.  It 
is  safe  to  assume  that  any  project  of  this  nature  pro- 
posed by  a  responsible  agency  will  be  sound  as  far  as 
technic  is  concerned. 

Relation  of  Benefits  to  Costs. — Photographs  and 
maps  are  indispensable  tools  in  forest-land-use  plan- 
ning. Maps  derived  from  aerial  photographs  are  more 
accurate  than  most  maps  made  by  other  methods,  and 
generally  can  be  made  more  expeditiously  and  at  less 
cost.  For  making  any  except  the  crudest  maps  or  plans 
for  use  of  forest  land  there  can  be  no  question  but  that 
aerial  photography  is  justified  from  the  standpoint  of 
relative  benefits  and  costs.  The  scale  adopted  and  the 
detail  shown  naturally  should  be  determined  in  accord- 
ance with  the  purpose  for  wliich  the  maps  are  to  be 
used.  In  general,  plans  for  intensive  use  of  the  hind, 
especially  where  multiple  or  possibly  conflicting  uses 
are  involved,  would  call  for  more  detailed  nutps  than 
where  only  extensive  u.se  is  contemplated.  As  noted 
above.  ct>nt(iur  mapping,  which  adds  to  the  cost,  may  be 
required  in  connection  with  certain  forestry  activities 
but  may  not  be  necessary  for  others. 

Selection  of  Projects. — Essentially,  photographing 
and  mapping  of  the  forest  and  other  land  of  the  I'nited 
States  is  a  single  project,  which  should  be  completed 
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as  soon  us  practicable.  Other  things  being  equal,  it 
probably  would  be  desirable  to  cover  the  country  sys- 
tematically instead  of  skipping  around  in  numerous 
disconnected  areas.  But  if  for  any  reason  the  whole 
job  cannot  be  completed  within  a  few  years,  it  will  be 
necessary  to  assign  priorities  with  respect  to  areas  to 
be  covered  first.  Such  priorities  should  be  governed 
largely  bv  the  relative  needs  for  comprehensive  plans 
for  protection  and  use  of  the  resources,  and  by  the 
availability  or  lack  of  adequate  maps  and  resource  data 
for  making  these  plans.  For  example,  special  needs 
may  arise  that  will  require  certain  areas  to  be  mapped 
earlier  than  programmed.  Examples  would  be  areas 
like  that  covered  by  the  New  England  blow-down  of 
1938,  or  areas  on  which  an  intensive  program  of  flood 
or  erosion  control  or  fire  prevention  is  to  be  started  in 
the  near  future. 

AVherever  practicable,  photographing  and  mai^ping 
of  forest  lands  should  be  integrated  with  similar  sur- 
vey's of  range  lands,  farm  lands,  and  other  rural  lands, 
so  that  they  may  serve  as  the  basis  for  coordinated 
planning  for  rural  development. 

Timing. — In  planning  programs  of  aerial  photog- 
raphy, it  will  sometimes  be  desirable  to  make  allow- 
ance for  seasonal  changes  in  appearance  of  the  forest  • 
cover  and  general  features  of  the  landscape.  For  ex- 
ample, where  deciduous  trees  predominate,  it  is  better 
that  all  photographs  within  a  given  forest  unit  be 
made  in  the  same  season,  so  that  there  will  be  reason- 
able uniformity  in  the  a^jpearance  of  the  forest  cover. 

Seasonal  climatic  factors,  such  as  prevalence  of  fogs, 
rainv  days,  and  smoke,  which  may  limit  the  possible 
flying  time,  also  have  an  influence  on  the  cost  of  aerial 
photography  and  need  to  be  taken  into  account  in 
location  and  timing  of  the  work. 

Forestry  Works  Projects  for  Alaska 

Introduction 

Alaska  is  a  national  possession.  The  ])eo]5le  of  the 
United  States  own  more  than  99  percent  of  its  land 
area  and  most  of  its  natural  resources.  Many  of  these 
resources  have  been  made  available  for  development 
or  use  only  under  specially  prescribed  laws  and  rules 
which  are  intended  to  conserve  the  resource,  to  make 
the  scheme  of  development  compatible  with  the  broad 
public  interest,  and  to  bring  some  nnancial  return  to 
the  public  owners.  This  close  Federal  supervision 
now  covers  the  national  forests,  national  parks,  fish- 
eries, water  jiowers,  coal,  oil  deposits,  game  herds,  and 
grazing  lands  of  Alaska.  Agricultural  lands  of  the 
open  public  domain  and  mineral  deposits  (other  than 
coal  and  oil)  are  about  the  only  important  natural  re- 
sources that  are  still  available  for  patenting  and  use 
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under  the  general  systems  that  characterized  the  settle- 
ment of  the  Western  States  half  a  century  ago. 

Alaska  is  still  an  "empty  country."     Only  72,500 
residents,  white  and  native,  were  recorded  in  the  1940 
census  for  its  58G.400  square  miles,  an  area  larger  than 
that  portion  of  the  United  States  cast  of  the  Missis- 
sippi Eiver  and  north  of  North  Carolina  and  Ten- 
nessee.   A  large  portion  of  these  people  were  concen- 
trated in  towns  and  villages  on  the  southern  coast. 
The  past  2  years,  however,  have  seen  the  start  of  large 
national  defense  measures,  the  establishment  of  sched- 
uled commercial  air  transport  connections  with  the 
Pacific  Northwest,  and  an  increasing  interest  in  pro- 
posals to  provide  Alaska  with  both  an  internal  arterial 
highway  system  and  a  highway  link  through  Canada  to 
continental  United  States.     These  features,  together 
with  the  bad  economic  conditions  of  recent  years  over 
large  sections  of  the  more  arid  Western  States,  are 
stimulating  migration  to  Alaska.    This  may  prove  to 
be  the  start  of  a  long  period  of  substantial  gain  in  Ter- 
ritorial population.    If  the  settlement  of  Alaska  is  to 
be  kept  free  of  the  mistakes  that  were  made  in  the 
early  years  of  the  West,  the  best  possible  on-the-ground 
management  of  tlie  iiublicly  owned  resources  should 
be  provided  before   abuses  or  wrong  practices  have 
obtained  a  firm  foothold.    A  long-term,  well-planned 
system  of  public  works  on  which  construction  can  be 
applied  from  time  to  time  as  funds  are  made  avail- 
able will  help  greatly  to  further  the  proper  protec- 
tion, administration,  and  utilization  of  these  resources. 
The  forests  especially  will  benefit  from  such  public 
works.     Increasing  demands  on  the  commercial  tim- 
ber stands  in  the  vicinity  of  the  towns  of  interior 
Alaska,  the  importance  of  even  the  open  woodlands 
in  pioneer  settlement,  the   relation   of  the   foi'ests  to 
game  and  fur  bearers,  the  high  fire  hazard  over  much 
of  the  timbered  area,  and  the  immensity  of  the  forest 
region   necessitate  the   extension   of   roads   and   other 
improvements   at  a   faster   rate    than   is   likely   to   be 
possible   with   allotments   from    current    departmental 
appropriations. 

The  Forests  of  Alaska  J 

The  forests  of  Alaska  consist  of  two  listinct  classes, 
the  coast  forest  and  the  interior  forest. 

The  coast  forest  occurs  on  the  south  coast  of  the 
mainland  and  its  numerous  adjacent  islands  as  far 
north  and  west  as  Cook  Inlet.  It  is  an  extension  of 
the  dense  conifer  forest  of  the  coastal  sections  of  Brit-  ■ 
ish  Columbia,  Washington,  and  Oregon.  In  Alaska 
it  consists  principally  of  western  hemlock  and  Sitka 
spruce.  The  timber  cover  is  confined  to  a  narrow  strip 
along  the  shore  lines  of  the  mainland  and  islands, 
rarely  extending  inland  more  than  four  or  five  miles 
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or  above  an  altitude  of  2,500  feet.  The  gross  forested 
area  is  around  6  million  acres,  of  which  approximately 
4  millions  acres  has  timber  of  merchantable  size  and 
quality.  This  merchantable  area  is  estimated  to  con- 
tain 86  billion  boai'd  feet  of  timber.  The  merchantable 
stands  average  around  20  thousand  board  feet  of  tim- 
ber to  the  acre  but  frequently  have  60  thousand  feet. 

Owing  to  the  humid  climate,  the  coast  forest  has 
suffered  little  from  fire.  The  best-timbtred  sections 
are  largely  included  in  the  Tongass  National  Forest 
of  southeastern  Alaska  and  the  Chugach  National 
Forest  of  the  Prince  William  Sound  area.  These  for- 
ests are  administered  by  the  Forest  Service,  United 
States  Department  of  Agriculture. 

The  interior  forest  comprises  the  prevailing  type 
north  of  the  coastal  mountains,  throughout  the  whole 
of  central  Alaska.  It  is  a  part  of  the  forest  which, 
with  only  slight  local  variations  in  characteristics,  ex- 
tends across  Noi-th  America  in  the  sub-Arctic  zone. 

The  most  common  stand  is  a  mixture  of  white  spruce 
and  Alaska  white  birch,  with  northern  black  cotton- 
wood  as  a  frequent  associate.  It  occupies  the  better- 
drained  soils  of  valley  floors  and  benches,  low  rollmg 
ground,  and  the  lower  slopes  of  the  high  ridges. 
Growth  is  very  slow.  White  spruce  reaches  a  larger 
size  than  birch  but  rarely  exceeds  18  inches  in  diameter 
and  50  to  60  feet  in  height.  The  type  most  frequent- 
ly occurs  as  open  woodlands  but  it  also  forms  stands 
with  a  full  forest  cover.  The  timber  cover  seldom  is 
continuous  over  extensive  areas,  but  is  broken  up  into 
blocks  by  grass,  brush,  and  swamp  types  that  occupy 
fully  as  much  ground  as  the  forests  on  any  given 
large  watershed. 

The  zone  in  which  the  interior  forest  occurs  extends 
from  the  Chugach  Mountains  on  the  south  to  the 
south  slope  of  the  Brooks  Range  on  the  north,  and 
as  far  west  as  Norton  Sound,  the  town  of  Bethel  on 
the  Kuskokwim  River,  and  the  base  of  the  Alaska 
Peninsula.  No  satisfactory  estimate  of  the  actual  for- 
est area  within  this  vast  zone  is  available  but  a  conser- 
vative guess  places  the  extent  of  the  areas  which  grade 
from  open  woodland  to  dense  forests  at  between  100,- 
000  and  125,000  square  miles,  or  6-1  to  80  million  acres. 
The  average  stand  per  acre  for  all  classes  of  timber- 
lands  is  probably  about  7  cords,  giving  an  estimated 
total  volume  of  between  448  million  and  560  million 
cords.  The  best  stands  of  timber  occur  in  the  drain- 
ages at  the  head  of  Cook  Inlet  and  the  Tanana  Vallej'. 

Interior  Alaska  also  has  extensive  stands  of  aspen 
on  the  steep,  dry  slopes,  and  thickets  of  alder,  willow, 
and  Cottonwood  on  the  valley  floors. 

The  Department  of  the  Interior  has  jurisdiction 
over  most  of  the  land  within  the  zone  of  the  interior 
forest.  The  Mount  McKinley  National  .Park  and  the 
Katmai    National    Monument    are    in   charge    of   the 


National  Park  Service  of  that  Department,  but  the 
great  bulk  of  the  lands  has  the  status  of  open  public 
domain,  and  comes  under  the  supervision  of  the  Gen- 
eral Land  Office.  Privately  owned  holdings  in  the 
interior,  as  elsewhere  in  Alaska,  are  less  than  1  percent 
of  the  total  laud  area. 

The  Economic  Importance  of  the  Forests 

Certain  other  regions  of  the  world  that  lie  in  the  same 
latitude  as  Alaska,  and  have  the  same  climate  and  much 
the  same  kinds  of  resources,  support  populations  of 
considerable  density,  and  afford  a  good  standard  of 
living.  The  Territory  can  reasonably  be  expected  even- 
tually to  attain  a  like  condition.  The  present  principal 
industries,  mining  and  fishing,  wliich  are  largeh'  sea- 
sonal, will  be  supplemented  with  other  classes  of  devel- 
opment that  encourage  year-long  residence. 

The  forests  are  certain  to  plaj-  a  vital  part  in  estab- 
lishing and  maintaining  an  enlarged  permanent  settle- 
ment. Expansion  of  the  commercial  timber  industries 
will  provide  more  j'ear-long  employment  on  the  south 
coast  and  in  fact  should  almost  double  the  present  popu- 
lation of  that  region  when  the  volume  of  the  timber 
cut  apjoroaches  the  growing  capacity  of  the  forests. 
The  widespread  forests  of  the  interior  will  supply  the 
local  population  with  the  great  variety  and  abundance 
of  cheap  wood  products  that  are  a  requisite  to  the  devel- 
opment of  the  agriculture,  grazing,  and  placer  mining 
industries,  which  must  form  the  basis  of  any  extended 
settlement  in  that  region. 

In  addition  to  their  value  in  the  local  economy,  the 
forests  of  both  coastal  and  interior  Alaska  can  contrib- 
ute substantially  to  the  consti'uction  and  operation  of 
national-defense  establishments  in  the  Territory.  Mak- 
ing use  of  local  sources  of  forest  products  will  obviate 
the  high  costs,  delays,  and  dangers  incident  to  trans- 
porting timber  supplies  from  distant  points  and  reduce 
the  pressure  for  shipping  space  on  military  supplies  not 
obtainable  locally. 

The  Coaaf  Forest. — The  present  and  prospective  econ- 
omy of  the  coastal  forest  region  is  dependent  on  salt- 
water fishing,  lode  mining,  and  lumbering.  Home  gar- 
dens produce  abundantly,  but  there  is  now  little  general 
farming  and  no  possibilities  for  an  extensive  future 
agiicultural  development.  This  is  due  to  the  steep 
topography,  wet  climate,  and  the  difficulties  involved 
in  clearing  the  densely  forested  land.  The  present  pop- 
ulation is  approximately  29,000,  of  which  7,000  are  na- 
tive Indians.  The  salmon  and  halibut  fisheries  consti- 
tute the  chief  support  of  the  people,  both  white  and 
native. 

Mining,  the  second  important  pursuit,  will  probably 
expand  somewhat,  but  being  based  on  a  depletable  re- 
source, it  cannot  be  regarded  as  a  permanent  factor  in 
the  economy  of  the  legion.    Fish  and  forests,  both  re- 
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newable  resources,  will  doubtless  provide  the  stable, 
long-time  industries.  Practically  all  timber  products 
for  local  use  are  supplied  by  these  forests  and  two  mod- 
ern sawmills,  each  with  a  capacity  of  100  thousand 
board  feet  a  day,  send  material  to  the  more  northerly 
part  of  the  Territory  and  ship  clear  grades  of  lumber 
through  the  Puget  Sound  wholesale  markets  to  conti- 
nental United  States  and  foreign  countries.  Sitka 
spruce  timber  suitable  for  airplane  construction  is  now 
being  sent  to  American  and  British  airplane  factories 
and  the  quantity  can  be  substantially  increased  if  de- 
fense and  war  needs  require.  The  outj^ut  of  timber 
products  for  all  uses  does  not  now,  however,  average 
more  than  35  million  board  feet  a  year,  although  the 
possible  sustained  output  under  adequate  forestry  prac- 
tice is  estimated  at  one  billion  board  feet. 

The  timber  resources  of  the  coastal  region  of  Alaska 
are  practically  intact.  The  jorospective  demand  for 
timber  products  from  within  the  Territoi-y  constitutes 
but  a  small  fraction  of  the  possible  continued  yearly 
output.  The  large  remainder  will  be  available  for  the 
use  of  the  people  of  continental  United  States  or  else- 
where, as  the  need  develops  and  economic  considera- 
1  ions  permit  of  meeting  it  from  this  source. 

Substantial  use  of  the  coast-forest  resources  will 
likely  come  through  the  extension  of  the  pulp  and 
paper  industry  to  the  Territory.  Taken  as  a  whole, 
the  species  and  quality  of  the  timber  are  more  suitable 
for  pulp  than  for  other  forms  of  timber  products, 
while  the  use  of  wood  in  the  form  of  pulp  products  is 
increasing  rapidly.  The  manufacture  of  newsprint  in 
Alaska  would  appear  to  be  esjaecially  desirable  because 
local  conditions  are  favorable  and  the  United  States 
now  imports  three-fourths  of  its  requirements.  Con- 
sumption in  1940  was  3,750,000  tons  and  impoi'ts  about 
2,775,000  tons.  Studies  indicate  a  possible  sustained 
production  in  Alaska  of  one  million  tons  per  year.  No 
pulp  and  paper  plants  are  now  operating  in  Alaska. 

The  Interior  Forests. — The  social  and  economic  de- 
velopment of  the  greater  part  of  interior  Alaska,  both 
present  and  potential,  is  largely  predicated  on  mining, 
farming,  stock  raising,  and  use  of  the  abundant  wild- 
life. The  extent  to  which  these  activities  can  be  ex- 
panded depends  in  large  measure  on  the  protection  and 
proper  use  of  the  foi-est  and  other  vegetative  cover 
resources.  The  population  of  this  region  in  1940  was 
about  21,000. 

Mining.— Fowv-hixhs  of  the  $27,658,000  mining  pro- 
duction of  the  Territory  in  1940  originated  in  inte- 
rior Alaska,  where  the  local  economy  is  now  based 
almost  entirely  on  placer  gold  mining.  All  of  the 
prospectors  and  most  of  the  numerous  small  producers 
in  this  region  use  substantial  quantities  of  local  spruce 
and  birch  wood,  both  for  camp  purposes  and  in  con- 
nection with  mining  operations. 


Agriculture. — Agricultural  products  in  considerable 
variety  can  be  raised  in  interior  Alaska,  but  agricul- 
tural development  must  be  geared  to  the  demands  of 
industry,  national  defense  establishments,  and  general 
development  within  the  region  itself.  There  is  general 
agi'eement  among  investigators  that  outside  markets 
cannot  be  reached  profitably  because  of  the  long  dis- 
tances involved  and  competitive  conditions  encountered 
in  such  markets.  About  10,000  acres  are  now  cultivated 
by  some  3S0  farmers  in  intei'ior  Alaska. 

The  potential  agricultural  area  has  been  estimated  to 
be  as  much  as  65,000  square  miles.  This  oft-quoted 
figure  is  now  considered  too  high  but  investigations 
have  been  too  meager  to  arrive  at  a  supportable  figure. 
In  any  event  the  actual  area  is  sufficiently  large  to 
make  it  an  important  factor  in  the  future  economy  of 
the  Territory.  The  principal  agricultural  localities 
cover  portions  of  the  main  valleys  of  the  Tanana, 
Kuskowim,  and  Yukon  Rivers  in  the  interior  plateau 
region,  and  the  Matanuska  Valley  and  the  west  side  of 
Kenai  Peninsula  in  the  vicinity  of  Cook  Inlet. 

The  pioneer  Alaska  farmer  must  draw  constantly 
and  heavily  on  the  local  forests  for  fuel,  building  ma- 
terials, fencing,  and  other  uses.  He  also  needs  grass 
and  browse  cover  as  forage  for  domestic  livestock. 

Forage  conditions  as  well  as  market  demands,  in  the 
above-mentioned  agricultural  localities,  favor  dairying 
and  cattle  raising  as  a  feature  of  general  farming  rather 
than  large,  specialized,  stock-raising  enterprises.  How- 
ever, the  prospective  cattle  and  sheep  raisers  of  the 
future  grazing  localities  will  be  as  much  concei'ned  as 
the  farmer  with  the  maintenance  of  the  vegetative 
cover. 

Wildlife. — Interior  Alaska  is  rich  in  wildlife  re- 
sources and  is  recognized  as  an  outstanding  habitat  for 
wilderness  animals.  The  game  contributes  to  the  food 
supplj'  and  the  fur  bearers  to  the  cash  income  of  many 
isolated  local  inhabitants.  Between  1925  and  1940  the 
shipment  of  furs,  exclusive  of  fur  seals,  from  the  Terri- 
tory as  a  whole  amounted  to  $40,654,000.  The  wildlife 
is  also  highly  important  in  the  local  economy  as  an  at- 
traction that  brings  naturalists,  photographers,  paint- 
ers, tourists,  and  other  visitors  who  pay  for  local  serv- 
ices. Local  economic  benefits  are  not,  however,  the  only 
reasons  for  maintaining  a  numerous  wildlife  popula- 
tion. The  general  public  of  the  United  States,  as  owner 
of  Alaska's  game,  demands  it  because  of  the  widespread 
interest  in  wilderness  animals. 

Game  animals  and  nonaquatic  fur  bearers  cannot 
exist  without  forest  or  other  vegetative  cover.  This 
is  true  even  of  the  carnivores,  because  of  their  depen- 
dence for  a  food  supply  on  rabbits,  rodents,  and  other 
small  animals  that  feed  on  the  vegetation. 

The  outing  party,  trapper,  fur  rancher,  geologist, 
surveyor,  and,  in  fact,  everyone  who  is  engaged  in  any 
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outdoor  pursuit  in  this  pioneer  region,  is  also  dependent 
in  many  ways  on  one  or  several  items  comprising  the 
cover  resources. 

Commercial  Wood  Products. — Little  of  the  interior 
limber  will  ever  come  into  the  general  timber-products 
markets.  Birch  trees  of  the  best  quality  may  be  removed 
from  some  of  the  more  accessible  areas,  such  as  around 
the  head  of  Cook  Inlet,  for  shipment  to  Pacific  North- 
west furniture  and  novelty  factories.  In  the  distant 
future,  some  of  the  more  accessible  white  spruce  may 
be  shipped  south  for  pulp  manufacture. 

Fire  Situation  in  Interior  Alaska 

An  outstanding  menace  to  wildlife,  stock  raising, 
agriculture,  air  transportation,  and  general  resource 
development  in  interior  Alaska  is  the  depletion  of  the 
forest,  brush,  and  grass  cover  by  fire.  Since  these  vege- 
tative types  are  intermingled  in  the  region  and  all  have 
economic  importance  and  are  subject  to  devastation  by 
fire,  they  must  be  grouped  together  in  discussing  fire 
losses  and  in  providing  measures  for  fire  protection. 
The  effects  of  fire  far  transcend  in  importance  the  com- 
bined results  of  all  other  agencies  that  work  toward  the 
depletion  of  the  land  resources.  The  scant  precipita- 
tion, the  high  proportion  of  daylight  hours,  combined 
with  warm  weather  in  the  summer  months  and  a  mat- 
like ground  cover  of  vegetation,  result  in  a  high  fire 
liazard.  Not  uncommonly,  fires  rage  for  many  weeks 
and  extend  over  hundreds  of  square  miles  before  being 
checked  by  natural  barriers,  such  as  rivers,  or  by  the 
coming  of  the  fall  rains. 

In  one  instance,  a  fire  that  started  in  the  spring 
was  still  burning  in  September.  A  fire  in  the  Illiamna 
Lake  region  at  the  base  of  the  Alaska  Peninsula, 
which  was  reported  in  June  1935  by  airplane  pilots 
as  constituting  a  menace  to  air  travel  because  of  the 
smoke,  had  then  been  burning  for  2  weeks  and  had  run 
for  50  miles.  In  the  same  summer  a  fire  in  the  Kvichak 
River  section,  burning  for  more  than  2  months  in 
brush,  grass,  tundra,  and  scrub  timber,  covered  an  area 
estimated  at  1,000  square  miles.  Numerous  fires,  many 
of  which  have  been  burning  for  long  periods,  can  be 
seen  in  the  course  of  a  trip  during  the  summer  months 
along  any  main  route  of  travel. 

The  most  accessible  localities,  such  as  those  around 
settlements  and  along  roads,  trails,  and  navigable 
rivers,  have  suffered  the  greatest  fire  damage  and  ex- 
hibit extensive  areas  of  continuous  burn.  Large  tracts 
have  been  almost  denuded  as  the  result  of  repeated 
fires. 

This  devastation  goes  on  year  after  year  in  almost 
every  section  of  the  Territory  north  of  the  Pacific 
coastal  strip  and  has  been  a  serious  matter  since  1900, 
at  least.    No  satisfactory  estimates  can  be  made  of  the 


extent  of  the  damage  done,  but  it  is  safe  to  say  that 
millions  of  acres  have  been  fire-swept  at  least  once, 
and  much  of  this  area  two  or  more  times  in  the  past 
35  years.  As  long  ago  as  1915  an  interested  observer 
estimated  that  fires  had  covered  an  average  of  1  million 
acres  a  year  in  the  preceding  20  years.  The  slow 
growth  of  much  of  the  vegetation  in  this  sub-Arctic 
region,  especially  of  the  principle  tree  species,  means 
an  exceedingly  slow  recovery  of  the  burned-over  areas. 

Fires  in  Alaska  are  almost  wholly  man-caused,  for 
few  are  started  by  lightning.  They  are  due  in  large 
measure  to  a  lack  of  appreciation  of  their  damaging 
effects  on  the  vegetative  cover  and  hence  on  the  enter- 
prises which  this  cover  helps  to  support.  Hunters, 
prospectors,  wood  cutters,  and  travelers  leave  behind 
them  live  camp  fires  and  mosquito  smudges  which  fre- 
quently result  in  extensive  burns.  Fires  used  in  land 
clearing  for  cabin  sites,  homesteads,  and  placer  mining 
are  often  set  with  no  thought  of  preventing  their 
spread  to  the  surrounding  wild  lands.  The  past  few 
j'ears,  however,  have  witnessed  a  considerable  change 
of  sentiment.  Factors  in  the  growing  demand  for 
better  fire  control  include  an  increasing  realization 
of  resource  loss  as  the  burned  areas  continue  to  increase, 
the  objections  of  tourists  to  a  smoke  pall  that  obscures 
the  scenery,  and  the  interference  of  smoke  with  air- 
plane travel.  The  last  named  is  especially  important 
as  both  military  and  commercial  air  transportation 
is  widely  used  in  Alaska. 

The  General  Land  Office  was  given  an  appropriation 
of  $37,500  from  Congress  for  the  fiscal  year  1940  to 
initiate  systematic  fire  protection  on  the  open  public 
domain  of  Alaska.  The  following  year  the  appropria- 
tion was  reduced  to  $27,000.  With  a  forest,  brush,  and 
gi-ass  area  of  around  156,000,000  acres  needing  protec- 
tion, such  meagre  appropriations  do  not  permit  of 
making  a  highlj'  effective  attack  on  the  situation. 
However,  the  nucleus  of  an  organization  has  been 
established  with  an  experienced  executive  in  charge, 
and  a  small  staff  of  inspectors  and  district  wardens. 
The  Civilian  Conservation  Corps  has  contributed  tiie 
services  of  a  few  hundred  local  enrollees  to  detection 
and  suppression  work.  In  view  of  its  small  financial 
resources,  the  fire-control  service  has  necessarily  con- 
fined its  activities  to  campaigns  of  education  against 
fire  among  the  residents  of  the  more  hazardous  areas 
and  to  fire-control  work  around  the  larger  comnmnity 
centers. 

Most  of  the  national-forest  area  is  in  the  coast  region 
of  light  fire  risk.  Only  the  Kenai  Peninsula  section 
of  the  Chugach  National  Forest,  comprising  about 
1,300,000  acres,  lies  in  (he  hazardous  zone  and  this  has 
been  given  fire  protection  by  the  Forest  Service  for 
many  years. 
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Opportunities  for  Public  Works 

Alaska  is  largely  composed  of  natural  regions,  sub- 
regions,  and  localities  which,  although  almost  wholly 
undeveloped  or  having  a  single  going  industry,  contain 
latent  resources  that  can  be  used  to  broaden  the  base 
of  the  local  economy.  It  thus  offers  excellent  oppor- 
tunities for  advanced  integrated  land-use  planning. 
Such  planning  should  serve  to  obviate  the  poverty  that 
has  usually  characterized  the  first  generation  of  pioneer 
settlement  everywhere,  and  it  should  likewise  preclude 
the  community  collapse  that  has  so  frequently  followed 
hasty,  uncontrolled,  and  wasteful  development  of  the 
natural  resources  that  furnished  the  local  people  with 
a  livelihood. 

This  needed  over-all  development  planning  is  noAv 
to  receive  joint  attention  from  the  several  Federal 
agencies  most  directly  interested  in  Alaska,  through  the 
Territorial  Planning  Council.  The  planning  surveys 
to  be  made  will  necessarily  require  evaluation  and  com- 
parison of  the  most  important  resources,  to  serve,  among 
other  purposes,  as  a  basis  for  programming  a  needed 
system  of  related  public-works  projects.  The  forests 
will  doubtless  be  highly  ranked  in  the  reports  from 
these  surveys,  owing  to  their  outstanding  value  for 
maintaining  permanent  population  and  a  high  stand- 
ard of  living.  Denudation  or  depletion  of  the  local 
timber  supplies  in  any  subregion  of  interior  Alaska 
would  seriously  retard  practically  every  line  of  en- 
deavor. On  the  south  coast,  the  heavy  commercial  for- 
est is  the  only  available  resource  known  at  this  time 
that  can  support  a  largely  increased  permanent  popula- 
tion. Many  of  the  general  or  multiple-iiurpose  public- 
works  projects  of  high  priority,  such  as  main  highways, 
that  will  be  provided  for  in  the  over-all  plans  will  be 
based  in  part  on  their  importance  for  forest  protection, 
management,  and  utilization. 

While  general  and  multiple-use  public-works  projects 
represent  improvements  of  the  highest  importance  to 
the  forest  activities,  they  are  beyond  the  scope  of  the 
present  report  and  have  been  omitted  from  the  recom- 
mendations that  follow.  Only  projects  that  will  be  used 
primarily  or  almost  exclusively  for  activities  connected 
with  the  forests  and  other  intermingled  types  of  vege- 
tative cover  are  included. 

The  urgent  forest  public  works  to  be  recommended 
at  this  time  fall  into  two  classes:  Transportation  and 
general  administration  (including  fire-control  improve- 
ments) . 

General  Administration. — An  organization  for  ade- 
quate fire  control  will  necessitate,  throughout  the  forest 
regions  of  high  fire  risk,  the  establishment  of  several 
control  headquarters  for  district  wardens  and  stations 


for  subordinate  fire  guards  and  patrolmen.  Each  of 
these  headcjuarters  and  stations  must  include  improve- 
ments that  are  essential  to  the  carrying  on  of  the  work 
in  each  particular  case.  The  essential  improvements  are  ^ 
dwellings,  garages,  warehouses,  tool  houses,  crew  houses,  ■ 
gas  and  oil  sheds,  boat  sheds,  airplane  hangars,  tele- 
phone lines,  and  water  systems.  The  telephone  lines 
needed  are  relatively  short  lines  and  would  extend  out 
from  the  headqiuirters  and  stations  along  near-by  travel 
I'outes  that  are  subject  to  exceptionally  heavy  fire  risk. 

The  field  achninistrative  work  on  the  national  forests 
of  Alaska  is  largely  carried  on  with  seagoing  motor 
launches.  Additional  shore  stations  at  new  community 
centers,  industrial  sites,  and  recreation  areas  are  needed 
from  time  to  time. 

Airplanes  are  much  used  for  internal  transportation 
in  Alaska.  Distances  are  great  and  land  and  water 
facilities  so  meagre  and  slow  that  air  transportation  is 
often  the  cheapest  method  of  travel,  besides  being  much 
faster.  One  of  the  largest  air  transport  comf)anies  of 
the  United  States  furnishes  frequent  service  among  the 
larger  centers  of  population  in  the  Territory.  Almost 
every  town  of  1,000  or  more  population  has  one  or  more 
local  companies  which  offer  plane  charter  service  to  any 
I^lace  where  a  landing  can  be  made.  Unprepared  gravel 
bars  along  rivers,  hard  tidal  flats,  and  the  outwash  plains 
of  glaciers  must  now  be  used  as  occasional  landing  fields 
in  the  back  country.  Practically  every  town,  I'egardless 
of  size,  has  a  landing  field,  but  few  of  the  fields  at  re- 
mote small  settlements  have  more  than  one  runway  and 
most  of  these  are  dangerously  short.  The  total  number 
of  air  fields  of  all  classes  in  the  Territory  is  now  155. 

All  commercially  operated  airplanes  in  Alaska  have 
two-way  radio  communication  and  cooperate  with  the 
public  fire-control  agencies  in  detecting  and  reporting 
fires,  without  cost  to  those  agencies. 

To  make  the  back  country  of  interior  Alaska  more 
accessible  to  fire-suppression  crews,  many  more  landing 
fields  are  needed.  Each  of  these  fields  would  need  one 
runway  with  a  minimum  length  of  aiound  2,500  feet. 
This  runway  would  be  cleared  to  a  Midth  of  500  feet 
and  be  graded  to  a  width  of  150  feet.  These  landing 
fields  will  remove  the  hazard  of  landing  on  unprepared 
ground  and  also  permit  of  speedily  reaching  other  lo- 
calities that  now  offer  no  natural  sites  for  landing 
airi^lanes. 

2'ransporfatio>i.— Alaska,  has  only  2,485  miles  of  roads 
of  all  classes,  an  average  of  22  linear  feet  to  the  square 
mile.  A  great  additional  mileage  of  roads  must  be 
built  to  meet  the  needs  of  the  growing  population.  In 
addition,  a  number  of  truck  trails  are  needed  primarily 
for  fire  protection.  These  will  be  low-class  spur  roads, 
usually  less  than  5  miles  long,  and  will  lead  out  from 
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towns,  mines,  and  commiuiity  centers,  and  from  points 
along  the  higlnvays  and  navigable  rivers.  They  are 
needed  to  improve  the  accessibility  of  lands  that  present 
an  exceptionally  heavy  fire  hazard.  Some  of  them  will 
serve  the  additional  purpose  of  firebreaks  around 
.settlements. 

Trails  leading  out  from  community  centers  and  into 
the  back  country  from  points  on  the  shores  of  the  pro- 
tected navigable  waterways  of  the  Tongass  and  Chugach 
Forests  are  needed  to  meet  the  expanding  use  of  the 
recreational,  mineral,  and  other  resources  of  these  lands. 

The  increasing  use  of  timber  and  other  forest  re- 
sources from  national-forest  lands  requires  extension 
of  the  system  of  low-class  forest  roads.  These  will  open 
up  further  sources  of  supply  and  will  serve  the  nearby 
communities  and  the  Forest  Service  in  numerous  ways. 


Program 

The  proposed  program  of  public  works  to  cover  the 
needs  for  general  forest  administration  and  transporta- 
tion in  Alaska  is  summed  up  in  table  33. 

Table  33. — Public-icorks  program  for  Alaska 


Proposed  projects 

Number  or 
length 

Total  labor 
required 

General  administration: 

District  headquarters                

Number  or 
mites 

7 

12 

6 

100 

200 

400 
500 
50 

Man-months 
1,650 

600 

Shore  stations  for  motor  vessels  (national  forests).. 
H^mergency  air  fields — fire  control 

200 
11,400 

350 

Transportation: 

1,550 

Fire  protection  trails  (national  forests)     -  .- 

400 

950 

Total 

17,000 

PART  IV  — PUBLIC  WORKS  AND  RECREATIONAL  LAND^ 
1.  GENERAL  OBJECTIVES  OF  RECREATIONAL  ACTIVITIES 


In  establishing  priorities  for  land  uses  and  in  allo- 
cating land  for  various  uses,  recreational  use  must  be 
recognized  as  an  essential  and  it  must  be  borne  in  mind 
that  location  and  type  are  all  important.  To  be  fully 
effective,  recreational  opportunities  must  be  within  easy 
reach  of  the  users  with  respect  to  both  time  and  cost, 
and  the  land  must  be  suitable  for  the  recreational  use 
which  is  planned  for  it. 

Land  is  necessary  for  recreation  and  the  recreational 
potentiality  is  a  resource  of  the  land.  Recreational  use 
is  possible  on  most  lands  and  on  some  lands  it  is  the 
dominant  use.  Few  would  contest  the  fact  that  recrea- 
tion in  its  broadest  meaning  is  the  dominant  use  of 
Yellowstone  National  Park.  Similarly,  although  on  a 
smaller  scale,  recreation  is  the  dominant  use  on  many 
other  lands.  The  recreational  use  may  be  dominant  be- 
cause of  the  land  resources  itself,  as  in  Yellowstone,  or 
it  may  be  dominant  because  of  the  location ;  as  for  ex- 
ample, an  ordinary  tract  of  forest  land  which  happens 
to  be  the  closest  recreational  area  available  to  a  large 
city. 

When  land  is  more  important  for  recreation  than  for 
other  uses,  the  recreational  resource  should  be  recog- 
nized and  action  taken  to  preserve  it  and  make  it  avail- 
able to  the  public. 


1  This  statement  was  prepared  by  Conrad  L.  Wirth  and  Sidney  S. 
Kennedy,  of  tlie  National  Park  Service,  and  John  Sielcer,  of  the  Forest 
Service. 
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The  general  objective  of  a  recreational  program  is 
to  provide  all  forms  of  recreational  opportunities,  in- 
cluding those  provided  through  private  enterprise,  to 
meet  the  needs  of  the  people.  In  accomplishing  this 
objective  the  fallowing  actions  appear  to  be  important : 

1.  Recreational  areas  and  facilities  so  located  and  of 
such  type  as  to  meet  the  day,  week  end,  holiday,  and 
vacation  needs  of  all  income  groups  should  be  provided. 

2.  Important  and  outstanding  scenic  areas,  historic 
and  prehistoric  sites,  objects  and  buildings,  representa- 
tives of  native  plant  and  animal  life,  geological  exhibits, 
scenic  and  historic  parkways,  ocean  frontage  and  other 
areas  that  are  of  more  value  for  recreation  than  any 
other  use  should  be  secured  and  preserved  for  public 
enjoyment  and  benefit. 

3.  Recreational  use  should  be  recognized  in  all  land- 
use  planning  and  full  consideration  of  recreational  re- 
sources should  be  given  to  lands  managed  primarily  for 
other  purposes. 

4.  The  great  importance  of  municipal  recreational  fa- 
cilities and  programs  should  be  recognized. 

5.  The  place  of  private  enterprise  in  recreational  de- 
velopment should  be  given  full  recognition. 

6.  Federal,  State,  and  local  recreational  development 
and  administration  should  be  so  coordinated  that  an 
orderly  and  efficient  system  of  recreational  areas  and 
programs  may  be  developed  in  which  priorities,  local 
and  national,  will  be  taken  fully  into  account  and  ad- 
ministration will  be  by  the  level  of  government  best  able 
to  meet  the  public  needs. 


2.    THE    NATION'S    RECREATIONAL    SITUATION 


Present  Status 

The  United  States  now  has  more  and  better  facilities 
for  recreation,  and  more  use  is  being  made  of  such  fa- 
cilities than  at  any  time  in  our  historj'.  This  situation 
has  resulted  largely  from  emergency  and  other  expend- 
itures in  this  field  by  all  levels  of  government  in  the 
past  8  years. 

We  have  available  for  recreation,  over  and  above  the 
requirements  for  agriculture,  timber  production,  and 
urban  development,  361,000,000  acres — 19  percent  of  our 
lands.  However,  this  acreage  includes  perhaps  67,000,- 
000  acres  of  desert  and  bare  rocky  lands  of  little  use  for 
mass  recreation,  and  most  of  it  is  located  considerable 
distance  from  densely  populated  sections. 

Such  natural  characteristics  as  undulating  or  rugged 
topography,  water  bodies,  varied  and  attractive  vegeta- 
tion, and  favorable  climate  affect  the  recreational  use- 
fulness of  an  area.  The  natural  land  and  climatic  char- 
acteristics in  the  Northeast,  the  upper  portions  of  the 
Lake  States,  the  Appalachians,  the  Pacific  Northwest, 
the  Rocky  Mountain  region,  the  Black  Hills,  and  the 
California  coast  attract  those  who  are  able,  during  the 
.summer,  to  seek  recreation  at  a  considerable  distance. 
Again,  the  Great  Lakes  region,  portions  of  the  North- 
east, the  Cascades,  the  Sierras,  and  the  Eockies  invite 
distant  travel  for  winter  sports,  while  the  dry  sunny 
weather  of  the  Southwest  and  the  mild  temperatures  of 
the  Gulf  and  South  Atlantic  coast  draw  many  during 
the  winter. 

The  National  Recreational  Survey 

The  necessity  of  formulating  a  coordinated  recrea- 
tional program  was  recognized  by  Congress  in  1936 
through  the  enactment  of  the  Park,  Parkway  and  Rec- 
reation Study  Act  (49  Stat.  1894),  which  directed  the 
Secretary  of  the  Interior,  through  the  National  Park 
Service,  to  make  a  study  of  the  reci-eatio)ial  programs 
and  of  the  lands  throughout  the  United  States  which 
are  or  may  be  chiefly  valuable  for  recreation;  and  to 
cooperate  with  other  Federal,  State,  and  local  agencies 
in  the  planning  for  coordinated  and  adequate  public 
j       park,  parkway,  and  recreational  area  facilities. 

Pursuant  to  this  mandate  the  National  Park  Service 
has  cooperated  with  aj^propriate  agencies  in  the  Federal 
Government,  the  States,  and  the  Territory  of  Hawaii 
in  fornmlating  State-wide  recreation  plans.  The  Na- 
tional Park  Service  has  undertaken  also,  in  cooperation 


with  other  agencies,  special  studies  on  park  use  and  at- 
tendance, fees  and  charges,  legislation,  organized  camp- 
ing, hiking,  and  winter  sports.  Based  to  a  large  ex- 
tent ujDon  information  made  available  through  these 
studies  the  National  Park  Service  has  published  a 
report  entitled  "A  Study  of  the  Park  and  Recreation 
Problem  of  the  United  States".  This  report  sets  forth 
the  present  situation  and  makes  recommendations  with 
respect  to  nonurban  outdoor  recreational  areas  and 
facilities  and  other  phases  of  a  well-considered  pro- 
gram, such  as  administration,  legislation,  finance,  and 
leadership;  and  both  tliis  and  the  State  reports  contain 
detailed  listings  of  the  various  Federal,  State,  and  local 
lands  used  in  whole  or  in  part  for  recreation.  These 
reports  should  be  considered  as  important  supplements 
to  the  present  statement. 

Present  Recreational  Areas 

"While  the  National  Park  Service  has  been  studying 
the  entire  national  recreation  problem,  other  Federal 
agencies  charged  with  the  administration  of  public  lands 
have  been  giving  recognition  to  the  recreational  re- 
sources on  lands  under  their  jurisdiction.  Much  of  the 
information  relating  to  these  resources  has  been  made 
available  to  the  National  Park  Service  for  use  in  its 
recreation  planning  program.  General  statements  con- 
cerning types  of  recreational  areas  and  agencies  admin- 
istering them  are  given  below : 

1.  The  National  Park  Service  administers  the  national 
park  system  which  includes  163  areas  containing  21,- 
569,085  acres  in  continental  United  States,  Alaska,  and 
Hawaii.  The  system  includes  some  of  the  outstanding 
scenic  and  scientific  sites  in  the  country,  situated  mostly 
in  the  public  land  States  of  the  West ;  historic  and  pre- 
historic sites  throughout  the  Nation;  and  recreational 
areas  of  regional  and  national  appeal.  Attendance  in 
1941  exceeded  21,000,000.'  In  addition,  the  Service  ad- 
ministers 41  recreatioual-demonstration  areas  contain- 
ing 327,907  acres. 

2.  The  Forest  Service,  in  response  to  insistent  public 
demand  for  recreational  facilities  in  the  national 
forests,  has  prepared  recreational  plans  for  all  of  the 
national  forests  so  as  to  effectuate  an  orderly  develop- 
ment of  recreational  areas.  These  plans  include  pro- 
vision for  present  and  predictable  future  public  needs. 
Recreational  use  has  been  coordinated  with  the  other 
uses  of  tlie  national  forests  so  as  to  provide  the  greatest 
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net  public  benefit.  In  making  these  recreational  plans 
for  the  national  forests,  the  Forest  Service  takes  into 
account  the  recreational  developments  of  other  Federal 
and  State  agencies  and  has  given  attention  to  coor- 
dinating its  recreational  developments  with  those  of 
other  agencies. 

There  are  160  national  forests  in  continental  United 
States,  the  Territories,  and  island  possessions,  contain- 
ing 175,843,405  acres.  Prunarily  established  for  forest 
production  and  watershed  control  many  of  these  areas 
also  have  secondary  uses,  including  recreation,  grazing, 
wildlife,  and  mining.  Recreation  is  often  a  highly  im- 
portant use.  Recreational  users  in  1940  totaled 
16,163,000  plus  an  additional  22,000,000  who  drove  over 
the  forest  roads  to  enjoy  the  forest  environment. 

In  general,  except  for  fire-hazard  restrictions,  all 
national  forests  are  available  for  recreation.  Forest 
highways  and  roads  are  used  extensively  by  persons  de- 
siring to  enjoy  the  forest  environment  and  to  obtain  the 
climatic  relief  which  it  affords.  These  roads,  built 
primarily  for  administration  and  protection  of  the 
forests,  pass  through  logging  areas  and  cattle  and 
sheep  ranges,  but  the  utilization  of  the  timber  and 
range  resources  is  so  managed  that  the  recreational 
values  along  the  roads  are  not  destroyed,  and  many 
persons  enjoy  seeing  evidences  of  how  utilization  of 
natural  resources  under  good  management  is  handled. 
Forest  trails  leading  to  high  country  and  lookout  towers 
are  largely  for  protection  and  administration  purposes, 
but  have  a  secondary  and  very  important  value  for  rec- 
reation and  are  used  for  that  purpose  by  thousands  of 
persons. 

On  areas  where  public  recreation  is  concentrated,  the 
Forest  Service  dedicates  small  areas,  generally  10  to 
30  acres,  exclusively  to  recreational  use  so  as  to  protect 
the  area  and  the  public,  and  to  increase  the  enjoyment 
of  the  recreationist  by  constructing  simple  facilities  for 
his  use.  Five  thousand  such  areas,  totaling  100,000 
acres,  are  devoted  exclusively  to  recreational  use.  They 
are  widely  distributed  and  their  management  is  an  in- 
tegral part  of  regular  forest  administration. 

In  addition,  the  Forest  Service  permits  the  develop- 
ment of  recreational  facilities  such  as  resorts,  organi- 
zation camps,  and  summer  homes  by  private  individuals 
on  Government  land  where  such  use  does  not  interfere 
witli  public  uses  or  the  orderly  administration  of  the 
forest. 

3.  The  Soil  Conservation  Service  adminsters  about 
7,315,000  acres,  acquired  under  the  submarginal  farm 
land  utilization  program  in  74  different  areas.  Al- 
though these  lands  were  acquired  primarily  to  effect 
adjustments  in  the  use  and  occupancy  pattern  of  sub- 
marginal  farm  areas,  recreational  facilities,  largely  for 
local  use,  have  been  developed  on  many  areas  through 


the  PWA  and  WPA  public  works  and  relief  work 
l^rogram.  In  1940  about  1,S00,000  persons  visited  these 
areas  for  recreational  purposes. 

4.  The  Fish  and  Wildlife  Service  has  primary  juris- 
diction over  approximately  7.250,030  acres  of  national 
wildlife  refuges  and  in  addition,  secondary  or  dual 
control  of  6,250,000  acres  administered  by  other  Federal 
agencies  on  which  wildlife  considerations  are  impor- 
tant. Although  the  number  of  visitors  to  refuges  is 
i-elatively  small,  these  ai-eas  play  an  important  part 
in  tlie  conservation  of  resources  that  are  of  recreational 
value.  This  agency  has  developed  a  limited  amount  of 
recreational  facilities  on  a  number  of  its  areas,  largely 
for  local  use ;  and  its  policj'  is  to  continue  such  develop- 
ment in  localities  where  the  need  exists  and  where  recre- 
ation will  not  interfere  with  the  primary  objectives  for 
which  the  refuges  have  been  established.  The  conser- 
vation, protection,  and  propagation  of  wildlife  is  effec- 
tive on  all  lands  in  providing  an  important  recreational 
use. 

5.  The  Bureau  of  Reclamation  administers  recrea- 
tional facilities  to  a  limited  extent  on  its  water  storage 
projects.  It  also  collaborates  with  other  Federal  and 
State  agencies  in  planning,  developing,  and  adminis- 
tering facilities  for  recreational  use  on  the  areas  which 
it  controls.  The  recreational  use  of  these  reclamation 
projects  plays  a  very  important  part  in  the  national  rec- 
reation program  as  the  projects  provide  water  recre- 
ational facilities  where  they  are  greatly  needed. 

6.  The  Office  of  Indian  Affairs  provides  recreational 
facilities  for  the  use  of  Indians.  Indian  fairs,  pageants, 
and  festivals,  and  such  recreational  resources  as  his- 
toric and  archaeologic  features  on  the  reservations  are 
of  interest  to  the  general  public.  The  public  cere- 
monials of  many  tribes  draw  thousands  of  spectators. 

7.  There  are  many  areas  of  the  vacant  unreserved 
public  domain  which  are  suitable  for  recreational  use. 
Under  authority  of  several  acts  of  the  Congress,  the 
General  Land  Office  sells  or  leases  those  lands  applied 
for  which  have  been  investigated  and  determined  to 
be  chiefly  valuable  for  recreation.  The  act  of  Septem- 
ber 30, 1890  (26  Stat.  502)  authorizes  the  sale  of  certain 
public  domain  for  park  purposes  to  incorporated  cities 
and  towns;  the  act  of  June  14,  1926  (44  Stat.  731)  au- 
thorizes the  sale  or  lease  of  unreserved,  nonmineral 
public  lands  to  States,  counties,  or  municipalities  for 
recreational  purposes;  the  act  of  October  17,  1940  (54 
Stat.  1192)  authorizes  the  sale  or  lease  of  unreserved 
public  lands  for  park  or  recreational  pui'poses  to  any 
incor'j)orated  city  or  town  in  Alaska;  the  act  of  June  1, 
1938  (52  Stat.  609)  authorizes  the  sale  or  lease  of  tracts 
of  the  vacant,  luireserved,  public  domain  not  exceeding 
five  acres  which  may  be  classified  as  chiefly  valuable 
for  cabin,  camp,  or  recreational  sites.    The  act  of  Au- 
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gust  26,  1937  (50  Stat.  874)  relating  to  the  revested 
Oregon  and  California  railroad  lands,  requires  that 
the  management  practices  employed  shall  include  the 
provision  of  recreational  facilities. 

8.  The  States  provide  park  and  recreational  areas 
for  their  citizens  and  visitors.  Although  these  have 
not  developed  sufEcientlj'  to  meet  all  needs,  many  out- 
standing areas  have  been  preserved  and  developed  for 
use.  In  1939  there  were  over  1,500  State  parks  and 
related  areas,  containing  more  than  4,000,000  acres  used 
by  over  96,000,000  persons. 

9.  About  13,000,000  acres  =  in  State  forests  frequently 
provide  recreational  opportunities  as  a  byproduct  of 
their  primary  use. 

10.  Municipal,  metropolitan,  and  county  recreation 
systems,  containing  some  650,000  acres,  serve  most  of 
the  people  in  the  Nation's  recreation  program.  Esti- 
mated 1938  attendance  in  these  recreational  areas  was 
()00.000,000. 

It  is  recognized  that  recreational  facilities  and  pro- 
grams within  the  corporate  limits  of  municipalities 
are  exceedingly  important  in  a  comprehensive  public 
works  program,  as  evidenced  hy  hundreds  of  millions 
of  dollars  of  WPA,  NYA,  and  PWA  funds  that  have 
been  and  are  being  expended  in  this  field,  and  the 
tremendous  need  for  additional  facilities.  The  Na- 
tional Park  Service  is  now  cooperating  with  the  Amer- 
ican Recreation  Association  and  the  American  Institute 
of  Park  Executives  in  conducting  a  Nation-wide  survey 
of  such  facilities  as  of  December  31,  1940.  A  similar 
survey  was  made  in  1936,  the  results  of  which  were 
published  in  "Municipal  and  County  Parks  in  the 
United  States  1935." 

11.  Private  enterprise  does  and  should  play  an  es- 
sential part  in  the  field  of  recreation.  Reci'eation  con- 
stitutes an  imjoortant  resource  base  and  in  certain 
sections  of  the  countrj'  and  in  numerous  communities 
is  sometimes  the  primary  source  of  income.  Resorts, 
hotels,  dude  ranches,  beaches,  camps,  picnic  grounds, 
fairgrounds,  various  forms  of  entertainment  facilities, 
summer  homes,  golf  clubs,  hunting  and  fishing  clubs, 
skating  areas,  and  swimming  pools  are  illustrative  of 
the  many  tyjDes  of  private  facilities  that  provide  recrea- 
tional opportunities,  particularly  for  those  in  the  upper 
income  brackets.  Such  jDrivate  endeavor  should  be 
fostered  and  encouraged  with  proper  safeguards  for 
health  and  with  more  emphasis  on  coordination  with 
l^ublic  programs  and  on  esthetic  consideration. 

Although  adequate  information  is  not  available  to 
treat  the  subject  in  detail,  it  appears  that  some  form 


=  r.  S.  Dep.irtment  of  Agriculture  Miscellaneous  Publication  Xo.  37:1. 
The  figure  includes  certain  alienated  and  tax  delinquent  lands.  Of  the 
total  amount,  2,397,000  acres  in  the  Adirondack  and  Catsl;ill  Parks, 
which  comprise  the  New  York  State  Forest  Preserve,  have  been  included 
under  item  S. 


of  coordination  should  be  considered  to  insure  good 
standards  and  to  protect  those  in  business.  There  is 
also  the  possibility  that  at  least  some  of  the  private 
recreational  fields  might  be  expanded  so  as  to  relieve 
the  public  bodies  of  certain  responsibilities.  For  in- 
stance, the  use  of  public  lands  for  summer  home  sites 
and  the  adoption  of  some  method  of  subsidizing  cer- 
tain types  of  recreational  facilities  such  as  swimming 
pools  and  golf  courses  might  be  an  effective  way  to 
provide  recreational  opportunities  for  the  lower  in- 
come group. 

Recreational  Requirements 

The  aggregate  of  individual  needs  comprise  the  needs 
of  a  Nation.  In  1940  there  were  132,000,000  people  in 
the  continental  United  States;  population  experts  esti- 
mate that  the  country's  population  will  be  about  150,- 
000,000  in  1960,  and  that  it  will  be  largely  urban  and 
nonfarm,  as  contrasted  with  its  predominantly  rural 
character  during  past  years. 

To  enjoy  the  types  of  recreation  offered  on  outlying 
natural  areas,  an  individual  must  be  able  to  travel. 
Studies  reveal  that  approximately  42  percent  of  our 
population  is,  for  all  practical  purposes,  without 
means  to  travel;  hence,  such  persons  must  spend  their 
leisure  jDcriods  close  to  their  homes.  Only  about  10 
percent  of  the  peojDle  have  ample  means  for  extensive 
travel. 

Attendance  and  use  and  preference  studies  of  State 
park  and  related  nonurban  recreational  areas  reveal 
the  following  to  be  the  most  popular  forms  of  outdoor 
activities:  touring  and  sightseeing,  picnicking,  all 
forms  of  water  sports,  hunting,  fishing,  camping,  hik- 
ing, climbing,  horseback  riding,  a  wide  range  of  winter 
sports,  nature  study,  and  the  study  of  history  and 
archaeology.  Among  other  forms  of  recreation  which 
draw  inspiration  from  natural  features  and  settings 
may  be  mentioned  music,  drama,  painting,  and  handi- 
crafts. 

In  order  to  make  the  above  activities  possible,  as  well 
as  those  quieter  forms  of  recreation  there  is  need  for 
an  expanding  program  of  conservation  for  outdoor 
recreation.  Such  a  program  should  include  the  pres- 
ervation of  the  country's  outstanding  recreational  re- 
sources such  as  scenic,  scientific,  and  historic  areas 
wherever  they  are  found,  the  reservation  of  wilderness 
areas  and  of  adequate  areas  for  wildlife,  and  the  setting 
aside  of  numerous  areas  whicli  possess  reci-eational 
value  readily  accessible  to  population  centers. 

A  beginning  has  been  made  in  gathering  data  on 
reci'eational  facilities  and  needs  in  the  recreation 
studies  made  by  the  States  in  cooperation  with  the 
National  Park  Service  and  in  other  correlative  studies. 
When  these  studies  are  completed  they  will  represent 
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the  nearest  thing  to  a  national  recreational  inventory 
and  plan  that  can  be  visualized  at  this  time.  From 
data  obtained  through  these  studies  more  definite  plans 
for  a  national  recreation  program  can  be  made,  the 
objective  of  which  is  to  determine  in  detail  the  fol- 
lowing: 

1.  Public  recreational  needs  for  the  present  and  pre- 
dictable future. 

a.  Kinds  of  areas  and  type  of  recreation  to  be 
furnished — local,  State  and  Federal. 

h.  Location  of  areas. 

c.  Capacity  to  meet  the  normal  week-end  peak 
of  demand. 

2.  Existmg  recreational  facilities. 

a.  Kind,  location,  and  capacity  by  ownership  and 
type  of  recreation  furnished. 

3.  Expansion  possibilities. 

a.  Lands  available  and  kinds  of  recreation  for 

which  they  are  suitable,  by  ownership. 
i.  Acquisition  necessary^ — tracts  of  land  needed 
to  furnish  the  types  of  recreation  in  the 
localities  where  they  are  needed. 

4.  Coordinated  6-year  recreational  program. 

a.  Kind  and  location  of  new  areas  to  be  devel- 
oped. 

h.  Kind  and  location  of  areas  and  facilities  to  be 
expanded. 

c.  Agencies  best  suited  to  develop  and  adminis- 

ter these  areas. 

d.  Federal  assistance. 

5.  Future  plans  and  needs. 

a.  Probable  future  trends  in  recreation  and  fu- 
ture demands  as  leisure  time  and  national 
income  increase. 

h.  Probable  fulfillment  of  6-year  program. 

c.  Probable  future  needs  after  6-year  program  is 
completed. 

A  general  plan  for  the  provision  of  lands  and  the 
water  required  to  meet  the  recreational  needs  of  the 
American  people  and  the  responsibilities  of  the  various 
agencies  at  all  levels  of  Government  in  effectuating  the 
plan  is  outlined  in  "A  Study  of  the  Park  and  Recrea- 
tion Problem  of  the  United  States."  This  outline  is 
quoted  herein  with  some  modifications  which  are  desir- 
able for  the  purpose  of  this  particular  paper. 

Plan  for  Public  Recreational  Areas 

1.  All  classes  of  population  need  areas  and  facilities 
for  outdoor  recreation.  There  is  a  particularly  urgent 
need,  however,  for  public  recreational  areas,  of  all  ob- 
tainable types  and  providing  for  a  wide  range  of  bene- 
ficial activities,  within  easy  reach  of  all  urban  people. 
Their  daily  living  is  among  man-reared  walls,  man- 
built  streets,  objectionable  noises  and  odors  and  for  a 


large  percentage  of  them,  in  poor  housing.  To  pro- 
vide what  they  need  for  frequent  use  requires — 

a.  Neighborhood  playgrounds  within  easy  walking 
distance  (not  more  than  a  quarter  of  a  mile)  of  all 
children. 

h.  Playfields  and  neighborhood  centers  within  half 
a  mile  to  a  mile  of  all  residents. 

c.  Parks,  or  other  areas  characterized  by  natural  or 
man-made  beauty,  sufficient  in  extent  so  that  wear  and 
tear  will  not  be  such  as  to  render  the  cost  of  maintenance 
of  their  attractive  features  prohibitive,  and  sufficient  in 
number  and  so  distributed  that  all  citizens,  no  matter 
how  poor,  may  enjoy  them  at  least  occasionally.  The 
limit  of  distance  for  areas  of  this  type  probably  should 
not  exceed  two  miles. 

d.  Protection  of  urban  and  suburban  streams  and 
other  waters  from  pollution  and  "uglifying"  uses;  pro- 
vision of  points  of  access  and  facilities  for  use  in  such 
places  and  of  such  extent  as  prospective  use  will  justify. 

e.  Parkways  along  waterways  and  to  connect  major 
recreational  areas. 

2.  For  holiday  and  week-end  use  by  city  folks  and  by 
those  who  live  in  thickly  populated  or  intensively  cul- 
tivated rural  sections,  there  is  need  of  public  recrea- 
tional areas  where  picnicking,  water  sports,  day  and 
overnight  camping,  hiking,  and  other  related  activities 
may  be  enjoyed,  and  which  are  sufficiently  large  to  pro- 
vide those  who  use  them  a  sense  of  freedom  and  a  sepa- 
ration from  crowds.  As  a  general  rule  at  least  one 
such  area  should  be  within  25  miles  of  those  for  whom 
it  is  chiefly  provided.  A  distance  even  less  than  that 
will  assure  increased  availability  to  those  for  whom 
transportation  is  a  difficult  problem. 

3.  Because  of  the  congestion  under  which  city  dwellers 
live,  the  pressure  for  adequate  recreational  facilities  is 
exerted  primarily  in  their  behalf.  Yet  there  can  be  no 
denying  that  the  43.8  percent  of  the  population  of  the 
L^nited  States  which  the  census  of  1930  classed  as  rural 
have  recreational  needs  which  must  be  met,  at  least 
partly,  by  recreational  areas  publicly  owned  or  freely 
usable  by  the  public. 

National  and  State  parks,  national  forest  recreational 
areas,  and  other  related  types  of  recreational  areas  are 
intended  to  attract  and  provide  equally  for  all  elements 
of  the  population.  What  the  rural  resident  chiefly  needs 
is  something  roughly  equivalent  to  the  parks  and  play- 
grounds established  in  and  near  the  city  for  the  urban 
dweller.  Generally  speaking,  such  areas  as  are  acquired 
and  developed  for  his  needs  will  be  smaller  than  the 
general  run  of  State  parks;  they  will  include  provision 
for  manj?  of  the  activities  that  characterize  the  city  play- 
ground, such  as  baseball,  Softball,  tennis,  volley  ball, 
badminton,  horseshoes,  and  swimming.  Of  equal  im- 
portance with  these  will  be  provision  for  group  activi- 
ties— picnics,  musical  and  dramatic  presentations,  com- 
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petitive  sports,  festivals,  pajfeants,  ami  dancing — the 
means  by  which  the  dweller  in  the  country  may  satisfy 
the  gregarious  instincts  and  the  urge  for  self-expression 
which  are  given  so  little  rein  in  the  daily  lives  of  millions 
of  rural  people. 

4.  For  vacation  use,  by  all  the  population,  wherever 
resident,  there  are  needed : 

a.  Extensive  public  holdings  in  all  those  jDarts  of  the 
country  characterized  by  forests,  rugged  terrain,  lakes 
and  streams,  or  any  combination  of  these  characteris- 
tics. In  the  western  half  of  the  United  States,  where 
the  Federal  Government's  policy  of  retaining  its  re- 
maining forest  propei'ties  was  adopted  in  time  to  keep 
much  of  the  most  spectacular  mountain  area  from  pass- 
ing into  private  hands,  most  of  the  land  required  for 
extensive  vacation  uses  is  already  in  public  ownership, 
and  the  problem  is  largelj'  one  of  adjustment  of  use  and 
administration  so  that  these  lands  may  yield  the  largest 
possible  return  to  society.  In  the  eastern  half  of  the 
United  States,  which  contains  70  percent  of  the  total 
population,  the  need  is  very  much  greater,  while  the 
means  of  supplying  it  through  lands  publicly  owned  is 
very  much  less. 

Public  ownership  of  lands,  particularly  by  State  and 
Federal  agencies,  has  been  rapidly  extended  throughout 
most  of  the  regions  east  of  the  Rockies  during  the  pres- 
ent decade.  In  the  more  rugged  sections  within  this 
region,  the  United  States  Forest  Service  has  now  ac- 
quired 17  million  acres  of  land.  Some  of  it  is  suitable 
for  vacation  use,  and  much  of  this  has  been  developed, 
or  is  under  development  for  such  use.  Most  of  the  lands 
acquired  by  the  Forest  Service,  however  are  at  such  a 
distance  from  the  larger  cities  that  the  mere  cost  of  get- 
ting to  them  is  so  great  as  to  make  their  use  dilficult  or 
impossible  for  more  than  half  of  the  people  of  the  cities. 
Part  of  the  rest  can  make  fairly  frequent,  and  the  re- 
mainder at  least  annual,  use  of  them,  and  their  potential 
contribution  to  this  kind  of  public  enjoyment  is  consid- 
erable. Except  for  coastal  frontage,  it  appears  likely 
that  in  most  of  the  States  in  the  eastern  half  of  the 
United  Slates  lands  now  owned  by  or  included  in  the 
purchase  program  of  the  Federal  Government,  plus  the 
holdings  and  proposed  acquisitions  of  the  various  State 
conservation,  park  and  forestry  agencies,  will  come  close 
to  providing  the  lands  needed  for  this  type  of  use.  On 
such  properties,  there  is  need  for  public  campgrounds, 
cabin  colonies,  group  camps,  and  the  various  kinds  of 
public  resorts,  allocated  as  to  kind,  extent,  and  location 
in  proportion  to  prospective  public  use.  In  this  phase 
of  the  total  effort  to  provide  adequately  for  desirable 
public  recreation,  it  is  urgently  necessary  to  coordinate 
planning  among  the  several  Federal  agencies  and  the 
several  State  agencies,  in  order  to  provide  what  is  needed 
and  at  the  same  time  to  avoid  such  multiplication  of 


locations,  or  facilities,  or  both,  and  duplication  of  plan- 
ning and  administrative  organizations  as  will  lay  a  need- 
less large  administrative  and  maintenance  cost  upon 
either  the  user  or  the  general  public.  For  any  region 
there  should  be  a  coordinated  recreational  plan  in  which 
all  agencies  and  all  lands  shall  have  their  proper  place, 
as  well  as  the  individual  plans  prepared  by  each  agency. 

b.  As  indicated,  most  of  the  mountainous  and  other 
wilderness  and  semi-wilderness  pi'operties  of  the  Fed- 
eral and  State  agencies  listed  above  are  so  located  that 
more  than  half  the  population  is  unable  to  use  them. 
The  urban  population  of  much  of  Texas,  Iowa,  Okla- 
homa, Nebraska,  the  Dakotas,  and  Illinois  is  located 
especially  disadvantageously  with  respect  to  possible 
use  of  such  publicly  owned  areas.  Yet  a  A'acation  in  the 
out-of-doors  in  attractive  natural  suiToundings,  where 
a  reasonable  variety  of  recreational  occupation  may  be 
obtained  is  desirable  for  all  and  particularly  for  those 
whose  limited  means  normally  provide  only  limited  rec- 
reational opportunities.  And  while  they  are  desirable, 
neither  rugged  terrain  nor  spectacular  scenery  is  essen- 
tial to  the  enjoyment  of  an  outdoor  vacation  experience. 
It  appears,  therefore,  that  the  most  pressing  pi'oblem, 
if  this  desirable  and  beneficial  experience  is  to  be 
brought  within  reasonably  easy  reach  of  the  whole  popu- 
lation, is  to  provide  vacation  areas  close  to  the  persons 
who  need  them  and  who  cannot  afford  to  seek  them  at  a 
distance. 

Areas  of  the  kind  needed  are  pretty  well  typified  by 
many  of  the  recreational  demonstration  areas  which 
were  developed  from  submarginal  lands  acquired 
through  a  Federal  purchase  program  in  1935,  and  which 
are  now  administered  by  the  National  Park  Service. 
These  possess,  generally,  an  interesting  and  occasionally 
exciting  terrain,  fair  forest  cover  that  will  steadily  im- 
prove under  proper  protection  and  management,  and 
flowing  waters  valuable  for  a  variety  of  recreational 
uses.  They  are  located,  as  a  rule,  sufficiently  close  to 
urban  populations  so  that  they  may  be  used  for  short 
or  long  periods  by  persons  for  whom  a  trip  as  much  as 
200  miles  from  home  represents  a  heavy  financial  outlay ; 
they  are  close  enough,  too,  so  that  subsidy  of  transporta- 
tion for  under-priviledged  individuals  or  groups,  if 
provided,  will  represent  a  comparatively  small  expense 
for  each  individual  served. 

It  is  in  areas  such  as  these,  close  to  using  populations, 
that  provision  should  be  made  for  organized  group 
camping,  as  well  as  for  such  other  vacation  facilities  as 
inexpensive  cabins  and  tent  camp  sites,  supplemented  by 
development  of  these  recreational  facilities  and  services 
which  are  needed  to  make  a  vacation  an  interesting,  en- 
joyable, and  beneficial  experience.  Lands  suitable  for 
such  developments  are  available  in  practically  every 
State. 
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It  will  doubtless  be  found  possible  frequently  to  pro- 
vide on  a  single  area  not  only  for  vacation  use  but  also 
for  day,  week-end,  and  holidaj-  use. 

5.  Due  to  the  extraordinary  recreational  value  of 
ocean,  lake  and  river  frontage,  both  because  of  the  op- 
portunities it  offers  for  a  variety  of  physical  activities 
and  because  of  the  "refreshment  of  mind  and  spii'it" 
provided  by  combinations  of  land  and  water,  the  neces- 
sity of  providing  an  adequate  quantity  and  quality  of 
such  properties  for  public  use  cannot  be  over-empha- 
sized. Adequate  quantity  may  be  defined  as  sufficient  in 
extent  to  permit  all  necessary  development  without 
undesirable  crowding  or  encroachment  by  private  en- 
terprise. Since  the  wildlife  associated  with  water  mar- 
gins is  often  of  exceptional  interest  to  the  public,  ample 
area  in  which  to  permit  its  protection  and  display  will 
add  greatly  to  the  ^Dublic  value  of  any  such  holdings. 
Frequently  beach  areas  are  associated  with  a  hinterland 
of  marsh  and  swamp  which,  while  of  low  monetary 
vahie,  provides  the  favorite  habitat  to  a  large  and  inter- 
esting variety  of  bird  and  animal  life.  AVhenever  pos- 
sible such  hinterlands  should  be  acquired  with  the 
frontage  and  full  protection  accorded  them. 

It  has  been  suggested  that  acquisition  of  at  least  10 
^  percent  of  the  shore  line  of  the  Atlantic  and  Pacific 
Oceans,  the  Gulf  of  Mexico,  the  Great  Lakes,  and  of 
major  lakes  and  sti-eams  would  be  justified  by  the  public 
benefits  that  would  result  therefrom.  This  percentage 
applied  to  ocean  and  gulf  frontage  would  provide  ap- 
proximately a  mile  of  frontage  for  each  120,000  persons 
resident  within  100  miles  of  salt  water.  Distribution 
of  areas,  of  course,  should  be  related  as  directly  as 
possible  to  the  distribution  of  tliis  tributary  population, 
though  experience  has  shown  that  ocean  beaches  attract 
hea\-y  patronage  from  much  greater  distances  than  100 
miles. 

6.  Those  areas  containing  scenery  of  such  distinction 
as  does,  or  is  certain  to,  attract  users  from  considerable 
distances  and  in  fair  numbers,  should  be  in  public  pos- 
session. "They  should  be  characterized  by  scenic  and 
recreational  resources  of  kinds  that  are  unlikely  to  be 
reasonably  well  conserved  and  made  available  for  public 
enjoyment  under  private  ownership,  or  which  under 
private  ownership  are  likely  to  be  so  far  monopolized 
as  to  make  it  seriously  difficult  for  the  ordinai-y  citizen 
to  secure  enjoyment  of  them,  except  at  a  cost  in  time 
and  money  disproportionate  to  the  cost  of  providing 
that  enjoyment."  ^ 

The  inspirational  values  of  exceptionally  striking 
and  beautiful  scenery  are  great,  even  though  difficult 
or  impossible  to  calculate  fully.  For  that  reason  selec- 
tion of  areas  that  contain  such  scenery  is  justified,  even 
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though  prospective  attendance  might,  in  some  cases, 
be  comparatively  light. 

7.  On  the  same  plane  with  the  scenic  area  but  not  as 
widely  appreciated  ai'e  areas  or  structures  of  historic, 
prehistoric,  or  scientific  significance.  There  is  need  for 
continued  and  energetic  eifort  on  the  part  of  public 
agencies  to  assure  preservation  of  America's  heritage 
of  historic  and  arcliaelogic  sites  and  structures  for  the 
enlightenment  and  inspiration  of  her  people.  As  is 
recognized  by  the  Historic  Sites  Act  of  lOS.l,  such  action 
does  not  necessarily  involve  immediate  or  even  eventual 
public  ownership,  but  may  be  accomplished  in  many 
cases  without  disturbing  private  or  semipublic  owners. 

8.  For  special  recreational  uses,  five  additional  types 
of  development  suggest  themselves  as  important  in 
rounding  out  and  completing  our  State  and  Federal 
recreational  sj'stems.    These  are : 

a.  Parkways. — The  modern  parkway  idea  was  repre- 
sented earliest  by  count}'  and  other  undertakings  of  the 
character  of  the  Westchester  County  Parkway  system 
in  New  York  and  the  Mount  Vernon  Memorial  High- 
way from  "Wasliington  to  Mount  Vernon.  Valuable 
precedents  in  the  extension  of  the  concept  were  estab- 
lished in  New  York  State  by  the  construction  of  the 
Long  Island  State  Parkways  and  the  Eastern  State 
Parkway  which  is  now  under  construction,  leading  from 
New  York  City  to  Albany.  The  Blue  Ridge  Parkway, 
extending  from  Shenandoah  National  Park  to  the  Great 
Smoky  Mountains  National  Park,  now  approaching 
completion ;  tlie  Natchez  Trace  Parkway,  following  the 
course  of  a  historic  travel  route,  and  now  under  con- 
struction ;  and  the  suggested  ilississippi  River  Park- 
way— all  these  represent  still  further  extensions  of  the 
original  concept.  They  point  the  way  to  the  utilization 
of  the  parkway  on  a  national  scale  to  supplement  and 
complement  both  the  Federal  park  system  and  the 
Federal-aid  highway  system. 

Travel  along  trunk  highways  has  today  become 
largely  a  chore,  something  to  be  accomplished  in  the 
shortest  possible  time.  The  pleasure  of  motion  and 
viewing  the  countryside  has  been  seriously  lessened  by 
the  mixing  of  all  kinds  of  traffic:  by  the  frequency  of 
intersections ;  and  the  uncontrolled  use  of  adjacent  lands 
which,  by  means  familiar  to  all  of  us,  has  made  most  of 
the  roadsides  of  our  heavily  traveled  roads  an  eyesore 
and  an  abomination. 

Since  the  parkway  is.  in  its  essence,  an  elongated  park 
traversed  by  a  road,  the  abutting  property  owners  have 
no  right  of  access,  light  or  air.  Traffic  other  than  by 
passenger  cars  is  excluded;  and  the  traffic  that  is  per- 
mitted gains  access  only  at  safe  points  separated  by 
considerable  distances.  The  properly  planned  park- 
way possesses  beauty.  Structures  such  as  gasoline  sta- 
tions, restaurants,  and  overnight  accommodations  are 
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there  to  serve  the  traveler  and  only  so  many  of  them  are 
permitted  as  he  really  needs.  Increasingly,  as  on  any 
good  highway  where  tralBc  warrants  it,  the  opposing 
lines  of  traffic  ai-e  separated  by  a  strip  of  varying  width. 

Even  should  parkway  construction  proceed  for  some 
time  without  any  national  parkway  plan,  there  is  little 
likelihood  that  any  will  be  constructed  where  it  is  not 
justified.  Yet  the  time  is  surely  ripe  to  begin  the  plan- 
ning of  a  national  parkway  system,  so  that  it  may 
develop  in  an  orderly  fashion;  so  that,  so  far  as  pos- 
sible, the  most  pressing  needs  may  be  met  first;  and 
so  that  their  designation  and  construction  may  be  in- 
tegrated with  both  the  Federal  and  State  park  and 
highway  systems. 

The  move  toward  a  national  parkway  system  is  a 
anove  toward  restoration,  to  the  car  owner,  of  those 
returns  in  pleasant  driving,  to  which  his  payment  of  a 
AMriety  of  special  and  general  taxes  fully  entitles  him. 

h.  Trails  and  Trailways. — ^Millions  of  Americans 
have  forgotten,  or  have  never  known,  the  pleasure  of 
walking.  On  the  one  hand,  the  city  never  has  made 
adequate  provision  for  it,  since  pavements  are  not 
particularly  attractive  to  the  person  who  walks  for  the 
pleasure  of  walking.  And  the  country  road  of  30 
_vears  ago  has  graduated  into  a  modern  highway  where 
no  jDrovision  has  been  made  for  the  pedestrian,  and 
•where,  even  if  such  provision  were  made,  the  pleasure 
of  walking  would  be  largely  destroj-ed  by  the  close-by 
jjresence  of  noisj'  and  odoriferous  traffic. 

Fine  and  useful  as  are  the  Appalachian  Trails  along 
the  Appalachians  from  Maine  to  Georgia,  the  Long 
Trail  through  the  Green  ^Mountains,  the  John  Muir 
Trail  along  the  Sierras,  and  other  trails  of  this  type, 
the}"  serve  only  a  handful  of  persons.  If  walking,  one 
of  the  best  forms  of  recreation,  is  to  regain  the  place 
to  which  it  is  entitled  in  the  recreational  scheme,  the 
facilities  for  its  enjoyment  must  be  tremendously  ex- 
panded. Men  and  women  and  children  who  live  in 
cities  should  be  able  to  go  to  the  end  of  the  bus  or 
trolley  line,  and  only  a  short  distance  from  there  to 
exchange  the  hard  pavement  for  the  resilient  surface 
of  a  footpath  leading  across  fields  and  through  woods, 
"up  hill  and  down  dale."  Successfully  undertaken  in 
scattered  regions  by  trail  clubs  and  walking  clubs,  the 
provision  of  walking  facilities  by  such  groups  needs 
encouragement  and  support,  as  a  means  of  supplement- 
ing the  wilderness  trails  and  the  trails  and  paths  that 
arc  developed  in  parks  and  forests. 

The  provision  of  trails  was  authorized  as  a  proper 
function  of  the  State  by  Massachusetts  as  long  ago  as 
1924,  but  with  little  result  in  actual  accomplishment 
there  or  by  extension  to  other  States.  Established 
largely  by  right-of-way  easement  on  private  lands 
rather  than  by  means  of  public  ownership,  but  main- 


tained by  a  public  agency,  public  trails  should  be  given 
recognition  for  their  importance  in  any  adequate  rec- 
reational plan,  and  their  use  encouraged  in  every  pos- 
sible way.  Desirable  footpath  or  trail  locations,  in 
longer  or  shorter  loops,  or  as  connections  between  low- 
fare  public  transportation  lines,  can  be  found  in 
abundance.  These,  when  and  if  developed,  can  wisely 
be  supplemented  by  the  longer  cross-country  trails  or 
paths,  such  as  are  being  extended  and  mapped  in  several 
regions  under  the  aegis  of  Youth  Hostels.  Such  trails 
as  these  require,  for  their  fullest  usefulness,  low-cost 
overnight  housing  such  as  that  organization  has  ar- 
ranged. To  the  walker  on  such  trails  belongs,  not  just 
the  narrow  strip  of  land  on  which  the  trail  happens 
to  lie,  but  all  that  he  can  see  of  meadow  and  woodland, 
hill  and  stream,  to  the  farthest  horizon. 

Bicycling,  as  a  recreational  activity,  has  swept  the 
country  during  the  past  few  years;  and  our  entry  into 
war,  with  the  resulting  rubber  shortage,  has  stimulated 
bicycling  for  utilitarian  purposes.  Consequently  there 
is  a  need  for  bicycle  trails  in  our  parks  and  parkways 
and  along  our  highways,  as  well  as  cross-country  trails, 
for  the  purpose  of  providing  the  bicyclists  with  a  safe 
and  pleasant  means  of  travel. 

c.  Routes  of  Water  Travel. — ^Water  travel  by  canoe, 
sailboat,  and  motorboat  is  gaining  in  popularity  and 
provisions  for  this  form  of  recreation  should  be  made 
on  lakes,  streams,  and  canals,  and  along  shore  lines  by 
making  water  routes  accessible  to  the  jDublic  and  remov- 
ing elements  such  as  pollution,  which  hinder  recrea- 
tional use.  The  commercial  usefulness  of  the  canals, 
constructed  by  the  hundreds  of  miles  before  and  at  the 
time  of  the  advent  of  the  railroad,  has  now  almost 
completely  disappeared;  recognition  of  their  potential 
usefulness  as  recreational  routes  has  barely  begun. 
Development  of  facilities  for  recreational  use  of  the 
Illinois  and  Michigan  Canal  in  Illinois  was  started 
with  the  beginning  of  the  Civilian  Conservation  Corps 
in  1933.  Similar  development  of  the  old  Chesapeake 
and  Ohio  Canal  along  the  Potomac  above  the  Nation's 
Capital  is  now  well  under  way.  These  two  examples 
of  long-neglected  assets  lying  close  to  very  large  pop- 
ulation centers  may  be  expected  to  point  the  way  to 
similar  undertakings  elsewhere.  The  canals,  offering 
excellent  recreational  experiences  both  to  the  walker 
and  to  the  canoeist,  possess  in  addition  unusual  historic 
interest ;  they  are  reminders  of  a  picturesque  and  often 
exciting  phase  in  the  history  of  American  transporta- 
tion: in  many  places,  the  canals  and  their  appurten- 
ances, such  as  the  lock  tenders'  houses  along  the  Chesa- 
peake and  Ohio  Canal,  possess  unusual  charm  that  adds 
enjoyment  to  their  use. 

Related  in  character  to  these  is  the  Intracoastal 
Waterway,  extending  from  Massachusetts  to  Florida, 
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active  commercially — and  nonetheless  interesting  for 
it — but  used  extensively  also  as  a  route  for  pleasure 
craft.  It  can  logically  be  developed  further  as  a  recrea- 
tional waterway  \>y  control  of  the  use  of  its  banks,  pro- 
vision of  public  areas  for  camping  and  picnicking, 
preservation  of  the  many  historic  features  along  its 
course,  and  addition  of  facilities  for  servicing  of  small 
craft.  The  canal  and  the  coimtry  easily  reached  from 
it  are  worthy  of  sjiecial  study  as  to  existing  and  poten- 
tial recreational  values  and  as  to  what  needs  to  be  done 
in  order  to  develop  the  recreational  usefulness  of  this 
charming  and  romantic  water  route. 

d.  War/side. — This  term  is  used  to  designate  all  those 
provisions  of  land,  as  parts  of  the  complete  highway, 
needed  as  stopping  places  to  enable  the  traveler  to  de- 
rive greater  enjoyment  from  use  of  the  highway  itself. 
It  may  designate  simply  a  place  off  the  traveled  surface 
of  the  road  where  the  motorist  may  pause  to  enjoj'  a 
pleasant  view,  or  to  read  a  historical  marker,  without 
endangering  himself  or  others.  It  may  mean  a  few 
shady  acres  where  he  may  stop  for  a  picnic  lunch  or 
just  for  brief  relief,  in  pleasant  surroundings,  from 
sitting  in  an  automobile.  Some  separation  from  the 
sight,  sound,  and  smell  of  traffic  is  highly  desirable. 

As  in  the  case  of  several  other  types  of  recreational 
areas,  it  does  not  appear  desirable  to  set  forth  any  ab- 
solute quantitative  recommendations  as  to  extent  or 
frequency  of  location  for  waysides.  Attractive  views, 
or  points  of  historic  interest,  may  be  numerous  or  rare, 
depending  on  the  place.  Rest  and  picnic  places  might 
well  be  provided  ultimately  along  well-traveled  trunk 
highways  at  intervals  of  15  to  20  miles,  with  somewhat 
longer  intervals  on  highways  less  traveled. 

e.  Preservation  of  Roadside  Beauty. — Acquisition  of 
attractive  highway  border  strips,  or  use  of  scenic  ease- 
ments to  obtain  assurance  of  the  preservation  of  natural 
features  which  contribute  to  the  enjoyment  of  driving, 
offers  an  opportunity  further  to  preserve  highway  rec- 
reational values  for  the  user  of  the  highway.  Mich- 
igan and  Minnesota,  among  the  States,  and  the  Society 
for  the  Protection  of  New  Hampshire  Forests,  among 
the  private  organizations,  have  done  notable  work 
along  these  lines,  worthy  of  emulation  throughout  the 
entire  country. 

The  blight  which  has  been  laid  on  the  American  land- 
scape by  outdoor  advertising  of  all  kinds,  from  the 
snipe  sign  on  a  tree  to  the  modern  illuminated  "land- 
scaped" billboard  which  so  often  is  planted  in  the  fore- 
ground of  the  finest  views  from  the  highway,  is  one  to 
cause  any  American  to  blush  with  shame.  Outdoor 
advertising,  designed  to  attract  the  motorist's  attention, 
which,  to  just  the  degree  that  it  is  successful  in  accom- 
plishing its  purpose  is  a  menace  to  safety  on  the  high- 


waj',  has  no  legitimate  place  in  the  rural  or  wilderness 
American  scene.  It  can  be  eliminated  or  controlled,  and 
by  legal  means. 

The  zoning  of  outdoor  advertising  out  of  residence 
and  other  locations  by  city  or  county  zoning  agencies 
is  recognized  as  a  constitutional  use  of  the  police  power. 
The  State,  from  which  cities  and  counties  derive  their 
zoning  power,  can  exercise  in  its  own  behalf  any  power 
it  can  delegate  to  any  other  governmental  agency.  Ex- 
ercise of  that  power  by  passage  of  suitable  State  legisla- 
tion should  be  urged  upon  State  legislatures  by  all  those 
agencies  and  individuals  interested  in  preserving  and 
restoring  the  amenities  of  the  American  countr3'side. 

Administration  of  Recreational  Lands  and  Facilities 

An  endeavor  has  been  made  thus  far  to  indicate  what 
is  needed,  if  the  recreational  requirements  of  our  people 
are  to  be  met.  A  recreational  plan  possesses  little  sig- 
nificance, however,  unless  it  is  possible  at  the  same  time 
to  indicate,  on  a  logical  basis,  the  part  which  the  various 
tj'pes  of  agencies.  Federal,  State,  and  local,  should  play 
in  providing  and  administering  recreational  lands  and 
facilities. 

At  the  two  ends  of  the  scale — the  Federal  Government 
and  the  municipality — there  appears  to  be  general  agree- 
ment as. to  certain  responsibilities.  That  the  Federal 
Government  should  own  and  administer  areas  which 
qualify  as  national  parks  and  monuments,  few  will  dis- 
pute. It  is  wholly  logical  that  in  response  to  public 
need,  and  subject  to  proper  coordination,  the  recrea- 
tional opportunities  offered  by  national  forests,  national 
wildlife  refuges,  and  other  Federal  properties  should  be 
developed  and  utilized.  Nor  is  there  any  important 
difference  of  opinion  as  to  the  responsibility  and  obliga- 
tion of  the  municipality  to  provide  needed  parks,  park- 
ways, and  play  areas  within  its  boundaries.  It  is  within 
the  vast  field  between  these  two  extremes  that  we  enter 
the  realms  of  dispute  and  uncertainty. 

There  has  been  no  attempt  in  this  statement  to  set  up 
a  formula  which  would  provide  a  uniform  method  of 
administration  and  jurisdiction.  Taking  into  consid- 
eration the  broad  objectives  of  the  recreational  program, 
the  acquisition,  development,  and  administration  of  rec- 
reational areas  must  be  fitted  into  a  rather  complex 
pattern.    In  general  it  is  suggested  that : 

1.  The  Federal  Government  should  direct  the  broad 
recreational  plan  for  the  Nation  in  consultation  with 
State  and  local  agencies. 

2.  Federal  acquisition  and  development  of  areas  of 
national  importance  from  a  recreational,  scenic,  scien- 
tific, or  historic  standpoint,  such  as  national  parks  and 
monuments,  are  necessary. 
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3.  Federal  development  of  recreational  resources  of 
lands  administered  by  the  Government  primarily  for 
other  purposes,  such  as  f orestrj',  wildlife,  grazing,  recla- 
mation, and  power,  is  necessary  if  these  lands  are  to  be 
administered  with  the  maximum  public  benefit. 

4.  Federal  cooperation  with  the  States  and  their  civil 
divisions  is  desirable  in  order  to  make  available  to  them 
the  benefits  of  the  findings  and  experiences  of  Federal 
agencies  and  the  other  States  and  to  provide  adequate 
recreational  facilities. 


5.  State  governments  should  be  responsible  for  acqui- 
sition, development,  and  administration  of  recreational 
lands  needed  primarily  for  the  people  of  the  State.^ 

6.  Local  governments,  including  all  political  sub- 
divisions of  the  State  should  be  responsible  for  supply- 
ing and  administering  day  and  week-end  recreational 
opportunities  for  local  residents. 


*  In  some  of  the  so-called  vacation  States  the  provision  of  facilities 
to  accommodate  tourists  is  also  an  important  consideration. 


3.    LONG-RANGE    NEEDS    FOR    RECREATIONAL    ACTIVITIES 


The  information  necessary  to  project  a  complete  re- 
creational program  in  quantitative  terms  is  not  avail- 
able. An  attempt  has  been  made,  however,  to  outline 
in  general  terms  the  needs  for  various  types  of  recrea- 
tional activities  and  areas. 

Activity  Requirements 

System  Planning 

The  broad  national,  regional  and  state  recreational 
studies  should  be  continued  and  accelerated  in  order  to 
complete  the  framework  within  which  a  public  works 
program  may  be  constructed.  Thirteen  of  the  States 
(California,  Colorado,  Iowa,  Kansas.  Montana,  Michi- 
gan, Nebraska,  New  Hampshire,  New  York,  Ohio, 
South  Dakota,  AVest  Virginia,  "Wyoming)  and  the  Ter- 
ritory of  Hawaii  have  not  completed  even  preliminary 
progress  reports.  In  the  other  States  which  have  com- 
pleted their  first  reports,  planning  activities  should  be 
continued  in  order  to  keep  the  plans  current  and  to 
study  certain  aspects  of  the  recreational  problem  which 
have  not  been  completed  or  undertaken  thus  far. 

Tlie  State  reports  vary  considerably  in  scope.  Gen- 
erally, they  cover  fairly  well  the  situation  with  regard 
to  existing  facilities  and  administrative  organizations 
concerned  with  reci-eation ;  and  to  a  varying  extent  they 
discuss  or  touch  upon  recreational  needs,  potential 
areas,  administration,  legislation,  finance,  and  such 
activities  as  organized  camj^ing,  hiking,  and  winter 
sports.  All  of  them  contain  recommendations  for  con- 
tinuing certain  phases  of  the  work  and  undertaking 
additional  ones. 

During  the  development  of  the  State  plans  it  has  be- 
come evident  that  certain  problems  cannot  be  deter- 
mined adequately  within  State  boundary  lines.  Each 
State  plan  must  consider  the  existing  and  proposed 
facilities  in  adjoining  States  within  reasonable  distance 
of  its  borders  as  well  as  the  nearby  residents  in  adjacent 
States  who  may  patronize  its  parks  and  recreational 
areas.  Consideration  must  also  be  given  to  outstand- 
ing recreational  resources,  such  as  mountain  areas  and 
bodies  of  water,  that  are  of  more  than  State  significance. 
The  solution  of  such  problems  necessitates  regional 
studies.  As  an  initial  step  in  this  phase  of  the  work, 
the  National  Park  Service,  in  cooperation  with  the 
States  and  other  Federal  agencies  concerned,  is  under- 
taking a  study  of  the  Central  Southeastern  region, 
which  comprises  the  Tennessee  and  Cumberland  Water- 
sheds and  the  surrounding  area  affected  by  them.  It  is 
150 


expected  that  this  study  will  enable  the  State  and  Fed- 
eral agencies  to  adjust  their  individual  program  so  as 
to  affect  the  proper  coordination.  A  recreation  study 
for  New  England  is  being  made  by  the  New  England 
Eegional  Planning  Commission  and  the  National  Park 
Service  in  cooperation  with  other  Federal  and  State 
agencies.  Similar  studies  should  be  made  for  other 
regions. 

Various  Federal  land  administering  agencies,  such  as 
the  National  Park  Service,  the  Forest  Service,  the  Fish 
and  Wildlife  Service,  the  Soil  Conservation  Service, 
the  Bureau  of  Eeclamation,  the  Office  of  Indian  Affairs, 
the  Tennessee  Valley  Authority,  and  the  War  Depart- 
ment are  developing  plans  for  the  recreational  use  of 
their  lands.  Although,  except  for  National  Park 
Service  lands,  recreational  use  is  supj^lementary  to  the 
primary  purpose  for  which  the  various  areas  have  been 
established,  they  can  and  do  furnish  much  in  the  way 
of  recreational  opportunities.  The  planning  for  such 
use  must  be  coordinated  and  integrated  with  the  State 
plans. 

Area  Planning 

As  rapidly  as  recreational  needs  are  determined  and 
specific  areas  selected  to  provide  for  those  needs,  master 
plans  or  general  development  plans  should  be  prepared 
for  each  area.  Such  plans  should  show  the  general 
location  of  boundaries;  existing  natural  and  cultural 
conditions;  the  allocation  of  various  portions  of  the 
area  for  such  uses  as  picnicking,  camping,  intensive 
plaj',  wildlife  preservation  and  administration ;  and  the 
location  of  proposed  developments  such  as  roads  and 
trails,  structures,  camp  grounds,  service  facilities,  etc. 
Master  plans  are  essential  to  orderly  and  economical 
development.  In  many  instances  lack  of  such  plans 
has  necessitated  long  delays  in  development  pro- 
grams and  has  resulted  in  costly  mistakes.  The  prepa- 
ration of  plans,  which  requires  lengthy  and  detailed 
study  by  trained  and  experienced  personnel,  should  be 
undertaken  well  in  advance  of  any  development 
program. 

Likewise,  the  advanced  preparation  of  individual  job 
plans  and  specifications  for  at  least  major  developments 
such  as  roads,  dams,  and  large  structures  is  recom- 
mended. 

Land  Acquisition 

Land  acquisition  is  frequently  a  serious  bottleneck 
in  a  public  works  program.    Agencies  concerned  with 
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recreation  at  all  levels  of  Government  should  be  encour- 
aged to  actjuire  lands  as  rapidly  as  their  need  is  deter- 
mined. Advanced  acquisition  not  onh-  i)laces  an  agency 
in  a  position  to  take  innnediate  advantage  of  a  new  or 
expanded  works  program  but  it  also  frequently  means 
a  considerable  saving  in  the  purchase  price. 

Development 

The  provision  of  adequate  recreational  opportunity 
will  require  an  extensive  program  of  public  works  to 
make  recommended  areas  and  facilities  available  to  the 
public.  This  will  include  a  wide  variety  of  projects 
such  as  roads  and  trails;  water,  power,  and  sanitary 
facilities;  communication  sj'stems;  fire  breaks,  look-out 
towers,  and  other  protective  measures;  structures,  in- 
cluding dwellings,  administration,  and  service  build- 
ings, bathhouses,  trailside  museums,  shelters,  lodges,  and 
cabins;  dams;  forestation;  and  soil-conservation  work. 

Administration 

In  order  that  the  recreational  areas  and  facilities 
developed  may  be  utilized  effectiveh'  and  economically, 
administrative  aspects,  such  as  maintenance  and  man- 
agement, leasing,  issuance  of  permits,  handling  of  con- 
cessions, personnel  management,  and  public  relations 
should  be  appraised  and  desirable  practices  determined. 

Far  too  little  attention  has  been  given  to  recreational 
leadership  and  programming  of  administrative  plan- 
ning. Studies  and  demonstrations  undertaken  cooper- 
atively by  the  National  Park  Service  and  other  agencies 
indicate  that  our  present  facilities  are  receiving  only 
a  fraction  of  their  potential  use  and  that  the  proper 
type  of  leadership  will  greatly  stimulate  the  effective 
utilization  of  the  Nation's  recreational  facilities. 

Area  Requirements 

Since  recreation  is  a  quality  of  living  and  an  intangi- 
ble but  none  the  less  important  contribution  to  our 
national  well-being,  it  is  difficult  to  determine  quanti- 
tatively the  Nation's  recreational  needs.  Through  the 
Park,  Parkway,  and  Recreational  Area  Study  an  initial 
start  has  been  made,  however,  in  determining  the  need 
for  nonurban  outdoor  recreational  areas  and  facilities. 
Many  needed  expansions  of  existing  areas,  locations 
where  additional  areas  are  needed,  and  the  facilities 
that  should  be  provided  are  listed  and  described  in  the 
State  Recreation  Study  reports  and  in  the  National 
Park  Service  report  referred  to  above. 

Known  requirements  have  been  projected  in  accord- 
ance with  the  most  reliable  data  and  standards  available 
to  arrive  at  the  estimates  given  in  the  following  pages 
for  six  general  classes  of  areas. 

1.  Municipal,  including  all  areas  witliin  the  corporate 
limits  of  municipalities : 


In  1930  there  were  3,105  cities  of  2,500  population 
and  over  with  a  total  population  of  68,954,823.  In  the 
Municipal  Park  Study  of  1935,  1,200  cities  of  this  class 
with  a  total  population  of  54,775,188,  reported  381,496 
acres  of  municipal  parks.  Based  upon  the  commonly 
accepted  standai'd  of  10  acres  per  1,000  population,  a 
total  of  689,548  acres  are  needed  for  municipal  recrea- 
tion. Deducting  the  existing  acres  leaves  308,052  addi- 
tional acres  to  be  acquired.  During  the  past  decade  the 
population  increased  by  about  9,000,000  which,  assum- 
ing the  same  ratio  between  urban  and  rural  dwellers, 
would  necessitate  another  50,000  acres.  The  grand  total 
of  additional  municipal  acreage  thus  required  is  358,- 
052 — say,  400,000  which  would  include  some  provision 
for  smaller  communities  which  in  1930  totaled  more 
than  9,000,000  population. 

2.  Local  nonurban,  including  metropolitan,  count}', 
and  other  local  outlying  areas  which  serve  largely  day- 
use  needs: 

There  are  some  258,000  acres  in  this  class  of  areas, 
in  addition  to  the  county  forests  in  Wisconsin  which 
contain  1,738,000  acres.  Based  upon  an  estimated  need 
of  5  aci'es  per  1,000  population  and  on  the  assumption 
that  80,000,000  of  our  urban  and  nonurban  dwellers 
would  avail  themselves  of  these  recreational  facilities, 
some  150,000  additional  acres  are  required. 

3.  State,  including  State  parks  and  related  recrea- 
tional areas  and  certain  Federal  areas  which  are  pri- 
marily of  State-wide  or  regional  importance: 

There  are  some  2,000,000  acres  in  this  classification, 
exclusive  of  the  Adirondack  and  Catskill  State  Parks 
which  constitute  the  New  York  State  Forest  Preserve. 
Based  on  studies  already  made  it  is  estimated  that  4,000,- 
000  additional  acres  are  required. 

4.  Federal :  The  National  Park  System  contains  more 
than  21,500,000  acres  dedicated  to  the  preservation  of 
scenic,  scientific,  and  historic  resources  for  the  enjoy- 
ment of  tlie  people.  The  Forest  Service  has  allocated 
some  100,000  acres  exclusively  to  recreational  use.  This 
acreage  consists  of  about  5,000  small  tracts  of  land  scat- 
tered throughout  the  national  forests  which  have  greater 
value  for  recreation  than  for  any  other  use.  Included 
in  this  acreage  are  camp  grounds,  picnic  areas,  resort 
sites,  organization  camps,  winter  sports  areas,  etc. 

There  are  also  some  300,000.000  additional  acres  of 
public  lands  in  the  national  forests,  national  wildlife 
refuges,  grazing  districts,  reclamation  areas,  the  public 
domain,  etc.,  which  pi-ovide  opportunities  for  such  forms 
of  recreation  as  eami)ing,  hiking,  boating,  hunting,  and 
fishing.  This  paper  mereh^  recognizes  their  existence 
as  an  important  factor  in  the  over-all  picture  and  does 
not  attempt  to  predict  future  needs  for  such  lands. 

There  are  some  775,000  acres  of  private  interior  hold- 
ings in  the  national  parks  and  monuments  and  approxi- 
mately 2,300,000  acres  in  projects  authorized  by  Con- 


152 


National  Resources  Planning  Board 


gress.  There  are  some  33,500,000  acres  of  intei-ior  hold- 
ings in  the  national  forests.  Of  this  area,  approximately 
1,500,000  acres  have  recognizable  recreational  values,  in 
addition  to  forest  and  watershed  values,  because  of  their 
location  on  or  near  iinportant  lakes,  streams,  or  high- 
ways, or  established  recreational  centers. 

5.  Parkways:  Since  parkways  constitute  a  special- 
ized recreational  facility  developed  by  all  levels  of  Gov- 
ermnent  and  all  types  of  parkways  are  used  in  varying 
degrees  for  everything  from  urban  commuter  travel  to 
vacation  travel,  it  seems  desirable  to  treat  them  as  a 
separate  classification. 

The  Nation  has  some  1,300  miles  of  parkways,  either 
completed  or  under  construction,  a  very  large  portion  of 
which  is  contained  in  the  three  Federal  parkways  (Blue 
Ridge,  Natchez  Trace,  and  George  Washington  Memo- 
rial) and  the  State,  county,  and  municipal  parkways  in 


the  New  Yoi-k  metropolitan  area.  There  are  existing 
proposals  for  other  Federal  parkways,  including  exten- 
sions of  existing  ones,  totaling  some  4,000  miles,  and 
numerous  proposals  for  State  parkways.  It  does  not 
seem  unreasonable  to  assume  that  the  construction  of 
up  to  10,000  miles  of  parkway  ultimately  will  be  nec- 
essary. 

6.  Shore  frontage:  Studies  have  indicated  that  10 
percent  of  the  shore  line  of  our  oceans,  gulf,  and  major 
lakes  and  streams  should  be  held  in  public  ownership  for 
conservation  purposes  directly  related  to  recreation.  To 
meet  this  objective  it  will  be  necessary  to  acquire  some 
1,500  miles  of  frontage  on  the  Atlantic  and  Pacific 
Oceans,  the  Gulf  coast  and  the  Great  Lakes.  These  hold- 
ings should  be  divided  between  Federal,  State,  and  local 
governments ;  the  determination  to  be  made  largely  upon 
the  use  and  significances  of  the  individual  areas. 


4.    COSTS    AND    BENEFITS 


Costs 

An  estimate  of  the  total  cost  for  an  adequate  recrea- 
tional plant  presupposes  a  careful  determination  of  rec- 
reational needs.  After  the  needs  have  been  determined, 
consideration  must  be  given  to  such  factors  as  land 
prices,  materials  and  labor  costs,  and  administrative 
expenses  for  land  acquisition,  planning,  supervision,  and 
other  overhead  items.  It  is  essential  also  that  develop- 
ments be  geared  to  the  ability  of  public  agencies  and  pri- 
vate individuals  to  maintain  them  properly.  Many  ex- 
cellent facilities  have  been  allowed  to  deteriorate  be- 
cause of  poor  or  inadequate  maintenance. 

Benefits 

The  primary  benefits  resulting  from  a  recreational 
program  are  those  which  contribute  to  the  Nation's 
general  welfare — the  conservation  of  its  recreational 
resources  and  the  provision  of  recreational  opportu- 
nities for  its  people.  Programs  for  health,  welfare,  and 
education  fall  into  a  similar  category. 

Secondary  to  the  principal  objectives  of  a  recrea- 
tional program  are  certain  economic  benefits  resulting 
from  the  establishment  of  these  areas,  such  as  water- 
shed protection,  the  prevention  of  soil  erosion,  the  pro- 
tection of  game  supplies,  the  increase  of  business  in 
neighboring  communities,  and  increased  land  values. 

The  creation  of  an  adequate  recreation  plant  would 
provide  an  outlet  for  a  great  number  of  temporary 
jobs  in  the  development  program  and  many  permanent 
jobs  for  administration  and  maintenance  afterward. 
It  also  would  stimulate  private  employment  in  pro- 
viding for  the  needs  of  the  park  users  while  en  route. 


In  the  post-war  period,  a  park  and  recreation  develop- 
ment program  would  be  an  effective  and  useful  means 
of  reducing  unemployment. 

Recreation  can  very  properly  be  classed  as  a  main- 
tenance cost  of  living,  together  with  sustenance,  shelter, 
education,  and  health,  because  without  it  the  will  to  live 
and  the  enthusiasm  to  produce  usable  goods  would  be 
lacking.  How  many  automobiles  would  be  sold  ex- 
clusively for  business  reasons  if  there  were  no  scenic 
highways  or  recreational  areas  to  visit?  The  size  of 
the  industry  manufacturing  and  selling  sporting  equip- 
ment is  another  indication  of  the  importance  of  recrea- 
tion to  the  American  people. 

The  American  habit  of  traveling  for  recreation  has 
many  profound  results  on  our  national  economy.  It 
tends  to  counteract  the  concentration  of  wealth  in  the 
eastern  regions  and  around  cities,  because  people  from 
these  concentrations  of  population  go  to  the  less  densely 
populated  areas  for  recreation  and  leave  their  money 
with  the  local  residents  who  purchase  the  products  of 
our  industrial  centers. 

Various  attempts  have  been  made  to  evaluate  recrea- 
tion on  the  basis  of  estimating  the  expenditures  of 
recreationists  on  vacation  trips.  These  figures  are  im- 
pressive and  some  estimates  arrive  at  $5,000,000,000  a 
year  spent  on  food,  lodging,  gasoline,  clothing,  etc. 
Actually,  of  course,  whatever  people  spend  on  a  vaca- 
tion or  a  recreational  trip  they  do  not  spend  at  home 
and  the  increased  business  in  Arizona  due  to  the  vaca- 
tion travel  of  Illinois  tourists  means  a  loss  of  business 
in  Illinois;  however,  it  does  stimulate  manufacturing 
and  business  in  Illinois. 
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5.    EVALUATION    OF    PUBLIC    WORKS    FOR    RECREATIONAL       4 

DEVELOPMENT 


Program  Evaluation 

The  objective  of  a  public-works  program  in  recrea- 
tion is  to  increase  the  national  well-being  through  the 
conservation  of  our  recreational  resources  and  the  pro- 
vision of  recreational  opportunities.  There  are  also 
certain  resulting  indirect  benefits  such  as  wildlife  pro- 
tection and  supply,  watershed  protection,  tlie  provision 
of  permanent  jobs  to  administer  and  maintain  the 
areas,  stimulation  to  business  in  neighboring  commu- 
nities, and  increased  value  of  adjoining  lands.  Al- 
though these  benefits  do  have  a  very  real  economic 
value,  no  method  has  as  yet  been  devised  to  measure 
them  in  monetary  terms  so  that  they  can  be  compared 
on  a  dollar  and  cents  basis  with  other  types*  of  public 
works  that  produce  vendible  products.  If  it  is  deter- 
mined that  the  preservation  of  a  particular  area  is  in 
the  public  interest  or  that  the  provision  of  facilities  is 
req[uired  to  meet  the  recreational  needs  of  a  given  com- 
munity, then  it  may  be  assumed  that  reasonable  ex- 
penditures to  accomplish  such  ends  are  justified. 

Public  works  in  the  field  of  recreation  should,  of 
course,  be  coordinated  with  the  programs  in  other  fields. 
There  are  frequent  opportunities  to  provide  needed 
recreational  facilities  in  connection  with  power,  irriga- 
tion, flood  control,  forestry  and  wildlife  projects  with 
relatively  little  additional  expenditure.  Recreational 
facilities  are  not  suitable  or  needed  in  connection  with 
all  such  projects;  however,  coordination  is  essential  to 
IDrevent  duplication  or  the  unwarranted  devolepment  of 
recreational  facilities.  It  is  necessary  also  that  the 
programs  of  Federal,  State  and  local  agencies  be  prop- 
erly coordinated. 

It  must  be  remembered  that  complete  and  integrated 
Ijlans  cannot  be  formulated  within  a  short  space  of 
time,  and  that  all  long  range  plans  should  be  flexible 
and  subject  to  revision  in  the  light  of  changing  condi- 
tions and  the  availability  of  additional  information. 

Evaluation  by  Classes  of  Areas 

Areas  Requiring  Primarily  Preservation  and  Protection 

High  priority  should  be  given  to  the  preservation 
and  protection  of  outstanding  recreational  resources, 
especially  where  such  resources  are  in  danger  of  de- 
spoliation or  of  being  lost  to  the  public.  Danger  of 
destruction  of  certain  redwood  forests  by  fire  or  the 
lumberman's  ax,  the  loss  of  important  historic  or  pre- 
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historic  sites  through  neglect,  invasion  of  wilderness 
areas  by  roads,  and  the  usurpation  by  private  indi- 
viduals of  beach  lands  which  are  vital  to  a  public- 
recreation  program  are  examples  where  the  situation 
demands  prompt  action. 

Areas  Contributing  Multiple  Benefits 

As  previously  stated,  projects  for  power,  flood  con- 
trol, irrigation  and  forestry  frequently  offer  oppor- 
tunities for  providing  needed  recreational  facilities 
for  relatively  little  additional  cost.  Greater  public 
benefits  at  smaller  costs  are  likely  to  accrue  if  provi- 
sions for  i-ecreation  are  considered  and  developed  at 
the  beginning  rather  than  later  as  an  afterthought. 

Single  Purpose  Areas  to  Meet  Recreational  Deficiencies 

A  large  majority  of  recreational  projects  would  be 
included  in  this  classification.  Selection  should  be 
made  on  the  basis  of: 

a.  Local  needs  for  recreational  facilities. 

&.  Relative  costs  and  adaptability  of  area  to  purpose. 

c.  Local  unemployment  and  economic  situation. 

d.  Sequence  and  timing,  which  involve  such  factors 
as  land  acquisition  and  progression  of  work. 

Evaluation  of  Individual  Projects 
Protection  Facilities 

In  the  evaluation  and  selection  of  individual  projects, 
high  priority  should  be  given  to  those  which  contribute 
to  the  preservation  and  protection  of  areas  already  in 
public  ownership.  Such  projects  include  fire  breaks, 
protection  roads  and  trails,  communication  systems, 
water  supply,  sanitary  facilities,  administration  and 
service  facilities,  marking  of  boundaries  and  fencing. 

Day  Use  Facilities 

Next  priority  should  be  given  to  projects  required 
to  meet  the  day  by  day  recreational  needs  of  the  public, 
such  as  facilities  for  picnicking,  swimming,  boating, 
hiking,  riding,  skiing,  nature  recreation,  and  general 
and  intensive  play. 

Overnight  Accommodations 

Camp  grounds,  organized  group  camps,  cabins, 
lodges,  and  hotels  serve  fewer  people,  and  require  a 
greater  capital  outlay  per  user  than  day  use  facilities 
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in  general.     Other  factors  being  equal  this  class  of 
projects  should  be  given  last  priority. 

General  Criteria  for  Evaluation 

Certain  general  criteria  should  he  applied  to  evalua- 
tion of  all  public  works  projects  and  programs  for 
recreational  development.    Among  these  are  the  abilitj' 


of  the  sponsoring  agency  to  administer  the  areas  and 
facilities,  the  willingness  of  the  sponsoring  agency  to 
make  financial  contributions,  the  status  and  soundness 
of  planning,  the  status  of  land  accjuisition  for  the 
project,  and  the  suitability  of  the  area  for  develop- 
ment through  such  public  works  programs  as  in  the 
past  have  been  operated  by  the  CCC,  NYA,  and  WPA. 


PART    V  — PUBLIC    WORKS    AND    WILDLIFE    LANDS^ 
GENERAL    OBJECTIVES    OF    THE    FISH    AND  WILDLIFE 

PROGRAM 


Since  the  earliest  settlement  of  this  country,  the 
natural  abundance  of  wildlife  has  played  a  vitally 
important  part  in  providing  a  source  of  food  and 
supplying  m  part  an  ever-increasing  demand  for  furs. 
More  recently  the  study  or  taking  of  wildlife  by  sports- 
men has  developed  into  an  industry  of  considerable 
importance. 

Recent  inventories  of  wildlife  indicate  the  vast  na- 
ture of  this  renewable  natural  resource  in  the  United 
States.  The  estimated  value  of  the  game  and  fur 
resource  alone  is  roughly  $1,150,000,000,  and  the  yearly 
returns  to  the  people  of  the  country  for  harvesting 
the  available  surplus  on  a  sustained  yield  basis  amounts 
to  somewhat  over  $100,000,000. 

The  value  of  this  wildlife  resource  has  been  studied 
critically  since  the  natural  supply  had  been  seriously 
reduced  prior  to  the  last  decade  by  the  increased  uti- 
lization of  land  for  agricultural  purposes,  by  the  pollu- 
tion of  waters  destroyuig  valuable  fishery  resources, 
and  by  the  steady  depletion  of  seed  stock  through  a  con- 
tinued take  in  excess  of  increase.  More  recently  the 
drought  conditions  of  1934  and  1936  contributed  to  the 
further  reduction  of  some  forms  of  wildlife  through 
the  elimination  of  vast  areas  of  normal  waterfowl 
habitat. 

All  wild  animals  are  dependent  on  their  enviroiunent 
for  existence,  and  in  this  fact  lies  the  key  to  any  pro- 
gram designed  to  foster  wildlife  populations.  The 
principal  requirements  for  the  maintenance  of  a  wild- 
life population  in  the  United  States  are  the  rehabili- 
tation, development,  preservation,  and  protection  of 
suitable  places  for  it  to  live.  Fortunately,  as  these 
habitats  are  restored  and  hunting  and  fishing  pressure 
held  within  reasonable  bounds,  wildlife  increases.  The 
objectives  of  the  wildlife  program  are  to  conserve  an 
adequate  seed  stock  of  wild  animals  in  nature  and  to 
restore,  develop,  and  protect  a  satisfactory  environ- 
ment to  insure  their  preservation.  With  the  attain- 
ment of  these  objectives,  the  following  benefits  of 
wildlife  conservation  will  be  realized: 


^  This  statement  was  prepared  under  the  direction  of  A.  C.  Elmer,  of 
the  Fish  and  Wildlife  Service.  Contributions  were  made  by  P.  A. 
DuMont,  of  the  Fish  and  Wildlife  Service,  H.  L.  Shantz,  of  the  Forest 
Service,  and  W.  R.  Van  Dersal,  of  the  Soil  Conservation  Service. 
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(1)  Rare  or  disappearing  species  of  scientific  im- 

portance will  be  preserved. 

(2)  Harvestable  surpluses  of  wildlife  will  continue 

to  supply  man  with  definite  economic  return. 

(3)  People  will  continue  to  obtain  the  satisfaction 

of  enjoying  the  presence  of  wild  animals, 
birds,  fishes,  and  all  living  things  in  the  out- 
of-doors.  This  is  probably  the  most  far- 
reaching  benefit  of  a  conservation  program. 

In  addition,  the  wildlife  program  entails  the  control 
of  jjredatory  animals  and  injurious  rodents  whose  depre- 
dations exact  a  heavj'  toll  of  the  livestock,  game,  and 
agricultural  crops  of  the  Nation. 

Wildlife  work  involving  habitat  improvement  is  now 
being  carried  forward  by  various  State  and  Federal 
agencies.  The  objective,  whether  primary  or  secondary, 
of  all  of  their  programs  is  basically  the  same — to  restore 
a  satisfactory  environment  for  preserving  an  adequate 
seed  stock  and  producing  a  surplus — but  the  methods 
employed  in  these  programs  vary. 

Wildlife  conservation  projects  fit  closely  into  the 
land-use  program,  both  from  a  regional  and  national 
planning  standpoint.  The  number  of  areas  in  the 
United  States  on  which  the  production  of  wildlife  is  the 
primary  purpose  is  limited.  Such  work  is  carried  out 
principally  on  land  which  has  been  set  aside  for  refuges, 
including  marshlands  and  bodies  of  water  for  fur  or 
fish  production.  Certain  inaccessible  forested  areas  be- 
sides their  basic  use  for  watershed  protection  are  so 
managed.  Cut-over  lands,  and  some  desert  lands  of  the 
Southwest,  having  little  agricultural,  grazing,  or  for- 
estry use  are,  without  organized  management,  primarily 
of  value  for  wildlife. 

Where  wildlife  is  managed  so  as  to  contribute  to  rec- 
reational facilities,  work  is  done  to  produce  wildlife  as 
a  first  priority,  but  with  other  land  uses  held  in  mind  as 
important  secondary  considerations. 

Where  wildlife  is  considered  a  desirable  byproduct  of 
other  land  uses,  it  is  fostered  only  as  it  contributes  to  or 
at  least  does  not  interfere  with  other  uses  of  land.  Work 
of  this  multiple-use  type  is  done  principally  on  agricul- 
tural land,  and  to  some  extent  on  grazing  and  forest 
lands. 


2.    TYPES    OF    DEVELOPMENT    WORK    NEEDED 


In  a  program  of  work  financed  by  the  public  and 
aimed  at  the  conservation  of  wildlife,  the  principal  ac- 
tivity is  work  on  land  or  water  designed  to  increase, 
improve,  or  restore  wildlife  habitats.  In  some  instances 
this  must  necessarily  be  accompanied  by  appropriate 
legislation  or  the  adoption  of  a  more  eifective  admin- 
istrative procedure  for  attainment  of  the  objective,  and 
in  all  instances  must  be  reinforced  by  legislation  to 
prevent  improper  use  or  waste  of  the  wildlife  resource 
after  it  has  been  produced. 

The  majority  of  wildlife  conservation  projects  are 
designed  to  improve  lands  for  the  use  of  wildlife  and 
as  such  will  involve  the  expenditure  of  considerable 
sums  for  such  improvements  as  dams,  dikes,  and  water- 
control  structures  necessary  to  establish  permanent 
marshes  and  open-water  conditions  for  waterfowl  and 
other  migratory  birds;  for  fences  to  control  grazing 
and  trespass  and  to  protect  fully  the  lands  against 
poaching  and  other  unauthorized  use  on  big-game,  up- 
land game  or  waterfowl  areas ;  for  roads,  trails,  and  fire 
lines  to  facilitate  administration  and  patrol,  fire  pro- 
tection, and  proper  use  of  the  lands ;  for  administration 
buildings  for  housing  personnel  and  equipment  needed 
to  administer  the  lands:  for  telephone  and  power  line 
facilities;  for  food  and  cover  plantings  and  other  im- 
provements designed  to  establish  optimum  habitat  for 
all  species  of  wildlife. 

The  wildlife  conservation  program  is  Nation-wide  in 
its  scope  and  it  is  carried  out  on  various  kinds  of  lands 
and  with  diiferent  degrees  of  intensity.  The  most  in- 
tensive management  is  found  on  the  national  wildlife 
refuges,  so  designated  by  executive  orders  creating  them 
on  Federally  owned  or  controlled  lands.  State  game 
refuges  are  also  so  managed. 

The  program  of  wildlife  management  on  refuge  areas 
incorporates  all  feasible  practices  to  produce  and  pro- 
tect the  maximum  population  and  variety  of  wildlife. 
Many  refuges  have  been  established  to  benefit  particular 
species,  now  rare,  or  requiring  specialized  habitat.  Such 
projects  in  the  past  have  had  high  priorities  in  pro- 
grams of  public  works  because  of  widespread  public 
interest  and  benefits.  More  recently,  refuges  have  been 
established  primarily  to  benefit  migratory  waterfowl, 
to  encourage  fur  animals,  and  to  preserve  indigenous 
big-game  animals. 

On  areas  other  than  refuges  a  large  part  of  the  wild- 
life work  to  be  done  can  be  carried  on  most  economically 
in  conjunction  with  other  types  of  projects;  i.  e.,  for- 
estry, soil  conservation,  range  con^^ervation.  and  reclama- 


tion. The  integration  of  wildlife  work  with  such  land 
programs  not  only  accomplishes  limited  wildlife  man- 
agement more  economically  but  also  results  in  more 
widespread  application  of  conservation  measures. 

It  is  desirable  that  persons  trained  in  wildlife  man- 
agement be  assigned  to  work  with  local  and  State  land- 
use  planning  groups,  such  as  the  county  agricultural 
planning  committees  and  State  planning  boards,  to  as- 
sist in  the  proper  integration  of  wildlife  measures  with 
other  land-use  practices. 

Prerequisites  to  Programming 

In  order  properly  to  develop  a  program  of  wildlife 
conservation  projects,  considerable  information  must 
be  assembled,  correlated,  and  studied  to  determine  the 
relative  values  of  various  projects,  their  geographical 
location  with  respect  to  the  life  zone  of  animals  and  fly- 
ways  of  migratory  birds,  their  importance  in  regional 
development.  This  preparatory  work  involves  research 
and  surveys,  legislation,  purchase  of  land,  and  plan- 
ning for  the  participation  of  appropriate  Federal, 
State,  and  local  agencies. 

Surveys 

Kesearch  in  the  wildlife  field  has  been  carried  on 
actively  by  various  State  and  Federal  agencies  and  in 
colleges  and  universities  for  many  years.  This  research 
will  supply  much  of  the  necessary  background  for  the 
successful  prosecution  of  a  large-scale  public  works 
program.  Additional  survej's  will  be  necessary  in 
many  parts  of  the  country,  but  on  areas  proposed  for 
wildlife  refuges,  hydrologic  studies  and  topographic 
surveys  as  well  as  data  on  availability  of  land  and  its 
probable  cost,  in  most  cases  still  are  required.  Where 
the  uses  of  the  land  other  than  for  wildlife  determine 
major  work  to  be  done,  the  soil  surveys,  land-use  capa- 
bility maps,  aerial  photographs,  forest  surveys,  and 
other  surveys  concerned  with  land  planning  will,  in 
many  instances,  provide  sufficient  data  upon  which  to 
base  a  wildlife  conservation  program. 

Legislation 

In  1900  only  nine  States  pi'ohibited  all  spring  shoot- 
ing of  migratory  waterfowl,  and  during  the  following 
decade  only  five  more  States  enacted  such  laws.  It  be- 
came more  and  more  apparent  that,  since  these  birds 
recognized  no  State  lines  in  their  migrations,  nesting, 
and  feeding,  a  law  national  in  application  was  necessary 
for  their  protection. 
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Such  a  law  was  passed  on  March  4,  1913  wlien  Con- 
gress enacted  the  Migratory  Bird  Act,  conferring  upon 
the  United  States  Department  of  Agricuhure  the  au- 
thority to  adopt  regulations  fixing  closed  seasons.  The 
constitutionality  of  this  legislation  was  challenged  in 
the  courts  and  it  was  followed  by  the  Treaty  with  Great 
Britain  in  1916,  and  the  Migratory  Bird  Treaty  Act 
of  1918.  A  similar  treaty  was  concluded  with  Mexico, 
in  1930,  with  subsequent  Amendment  of  the  Treaty  Act. 
TIk"  Migratory  Bird  Conservation  Act  of  1929,  and  the 
Migratory  Bird  Hunting  Stamp  Act  of  1934  have  facili- 
tated the  development  of  a  continental  refuge  system 
as  provided  in  the  treaties.^ 

AVith  the  passage  of  the  Coordination  Act  of  1934, 
the  responsibility  of  the  Federal  Government  for  the 
preservation  of  wildlife  was  broadened  by  providing 
for  close  cooperation  of  various  "Federal,  State,  and 
other  agencies  in  rearing,  stocking,  and  increasing  the 
supply  of  game  and  fur-bearing  animals  and  fish,  m 
combating  diseases,  and  in  developing  a  Nation-wide 
program  of  wildlife  conservation  and  rehabilitation." 
The  act  also  authorizes  "making  such  investigations  as 
are  deemed  necessary  to  determine  the  effects  of  do- 
mestic sewage,  trade  wastes,  and  other  polluting  sub- 
stances on  wildlife,  with  special  reference  to  birds, 
mammals,  fish,  and  shellfish,  and  to  make  reports  to 
the  Congress  of  such  investigations  with  i-ecommenda- 
tions  for  remedial  measures.  Such  investigations  shall 
include  studies  of  methods  for  the  recovery  of  wastes 
and  the  collation  of  data  on  the  progress  being  made 
in  these  fields  for  the  use  of  Federal,  State,  municipal, 
and  private  agencies." 

The  act  further  provides  that  "whenever  the  Federal 
Government  through  the  Bureau  of  Eeclamation  or 
otherwise,  impounds  water  for  any  use,  opportunity 
shall  be  given  to  the  Bureau  of  Fisheries  and/or  the 
Bureau  of  Biological  Survey  -  to  make  such  uses  of  the 
impounded  waters  for  fish-culture  stations  and  migra- 
tory-bird resting  and  nesting  areas  as  are  not  incon- 
sistent with  the  primary  use  of  the  waters  and/or  the 
constitutional  rights  of  the  States.  In  the  case  of  any 
waters  heretofore  impounded  by  the  United  States, 
through  the  Bureau  of  Eeclamation  or  otherwise,  the 
Bureau  of  Fisheries  and/or  the  Bureau  of  Biological 
Survey,-  may.  consult  with  the  Bureau  of  Reclamation 
or  other  Governmental  agency  controlling  the  im- 
pounded waters,  with  a  view  to  securing  a  greater 
biological  use  of  the  waters  not  inconsistent  with  their 
primar}'  use  and/or  the  constitutional  rights  of  the 
States     *     *     *■' 


'  The  authority  contained  in  tliese  acts  has  been  transferred  to  the 
Secretary  of  the  Interior,  by  the  President's  Reorganization  Plan  No.  II. 
-  Now  the  Fish  and  Wildlife  Service. 


National  Resources  Planning  Board 

General  authority  was  granted  to  the  Secretary  of  the 
Department  of  Agriculture  by  the  act  of  August  11, 
1916  (39  Stat.  476;  sec.  683,  title  16,  U.  S.  C.)  for  the 
protection  of  wildlife  on  National  forests  as  follows : 

The  President  of  the  United  States  is  authorized  to  designate 
such  areas  on  .iny  lands  purchased  by  the  United  States  under 
the  provisions  of  sections  .513  to  519  and  521  of  this  title  (the 
Weeks  Act),  as  should,  in  his  opinion,  be  set  aside  for  the  pro- 
tection of  game  animals,  birds,  or  fish.  Whoever  shall  hunt, 
catch,  trap,  willfully  disturb  or  kill  any  kind  of  game  animals, 
game  or  nongame  birds,  or  fish,  or  take  the  eggs  of  any  such 
birds  on  lands  set  aside,  or  in,  or  on  the, waters  thereof,  except 
under  general  rules  and  regulations  as  the  Secretary  of  Agri- 
culture may  from  time  to  time  prescribe,  shall  be  fined.    *     *    » 

Laws  affecting  the  conservation  of  wildlife  on  agri- 
cultural land  include  a  considerable  number  enacted  to 
foster  better  land  use,  soil  conservation,  flood  control, 
and  related  activities.  These  activities  are  carried  on 
under  the  Soil  Conservation  Act  of  1935,  the  Flood 
Control  Act  of  1936,  the  Cooperative  Farm  Forestry 
Act  of  1937,  title  III  of  the  Bankhead- Jones  Farm  Ten- 
ant Act.  the  Water  Facilities  Act  of  1937.  and  related 
amendments,  appropriation  acts,  and  regulations. 

While  other  management  methods  are  necessary  in 
maintaining  and  in  building  up  wildlife  population,  the 
protection  of  it  from  excessiA^e  take,  particularly  at 
times  when  numbers  have  been  reduced  through  disas- 
ter, is  most  important,  and  numerous  laws  have  been 
passed  empowering  State  and  Federal  agencies  to  pro- 
tect wildlife  species.  Gradually  these  laws  are  being 
amended  to  authorize  the  establishment  of  open  hunting, 
trapping,  and  fishing  seasons  based  on  actual  surveys 
of  available  surpluses.  These  surveys  in  many  instances 
are  pointing  the  way  toward  unification  of  State  laws 
designed  to  protect  the  same  wildlife  species. 

Valuable  commercial  fisheries,  except  where  regulated 
under  international  treaty  or  under  Federal  laws,  as 
in  Alaska,  are  regulated  under  individual  State  laws 
which  generally  are  incapable  of  dealing  adequately 
and  promptly  with  the  diversified  management  prob- 
lems of  the  commercial  fishery  resources.  This  out- 
moded type  of  regulation  in  almost  no  instance  has 
been  able  to  balance  withdrawal  against  natural  or 
artificial  replacement,  nor  to  provide  for  economical 
utilization  of  available  stocks.  Provision  of  discretion- 
ary management  systems  through  the  establishment  of 
fishery  commissions  by  means  of  interstate  compacts 
or  international  treaties,  is  a  vital  necessity  for  the 
effective  utilization  of  all  the  major  commercial  fishery 
resources. 

Since  1900.  when  the  Lacey  Act  was  passed,  the  Fed- 
eral Government  has  been  charged  with  the  responsi- 
bility of  regulating  the  introduction  of  American  or 
foreign  birds  or  animals  in  localities  where  they  have 
not  heretofore  existed.     Furthermore,  the  Lacey  Act 
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prohibits  interstate  transportation  of  wild  animals  or 
bii-ds  killed  contrary  to  State  law. 

Although  a  large  program  could  be  developed  under 
various  existing  authorizations,  it  is  doubtful  whether 
all  activities  could  be  expanded  to  their  optimum 
limits.  Certain  change  in  language  and  possibly  minor 
modifications  in  present  enabling  acts  of  the  various 
Federal  agencies  may  be  needed  to  permit  fullest  par- 
ticipation in  a  wildlife  works  program.  A  study  of 
needed  legislation,  therefore,  should  be  undertaken  in 
the  near  future  to  provide  a  guide  to  the  programming 
of  development  projects. 

Land  Purchase 

Where  land  ownership  is  the  limiting  factor  in  a 
works  program  for  wildlife  conservation  and  develop- 
ment, the  purchase  of  additional  lands  for  wildlife  is 
necessary.  Purchases  are  required  primarily  to  de- 
velop the  national  wildlife  refuge  system,  as  well  as  to 
make  occasional  needed  adjustments  in  wildlife  con- 
servation operations  on  other  lands. 

Several  millions  of  acres  of  land  should  be  acquired 
and  made  suitable  for  wildlife.  Approximately  4i/4 
million  acres  of  strategicallj'  located  land  and  water 
remain  to  be  set  aside  and  developed  for  waterfowl  use 
alone,  in  the  southern  wintering  grounds  particularly 
on  the  Gulf  coast,  in  the  North,  in  the  primitive  nesting 
grounds  of  the  Great  Plains,  and  along  the  four  prin- 
cipal flyways  at  250-  to  300-mile  intervals.  The  acquisi- 
tion of  this  acreage  is  made  necessary  by  the  loss  to 
waterfowl  of  the  use  of  approximately  120  million  acres 
of  marsh  and  swamp  land  which  were  drained  under  the 
provisions  of  the  Swamp  Land  Act  of  1850  or  through 
other  drainage  operations.  At  present  there  are  prob- 
ably less  than  30  million  acres  of  water  habitat  in  the 
United  States  of  even  remote  use  to  waterfowl. 

There  remain  large  gaps  in  the  long-time  national 
upland  and  big-game  refuge  program  which  must  be 
filled  by  public  acquisition  of  land  in  order  properly  to 
protect  the  ecological  habitat  necessary  for  the  preser- 
vation of  indigenous  big-game  animals  and  upland 
game  birds. 

Scattered  throughout  the  United  States  and  its  pos- 
sessions there  are  sizable  areas  of  land  which,  because 
of  their  location,  type  of  soil,  topography,  and  other 
characteristics,  have  little  surface  value  except  for  wild- 
life production  and  which,  by  development,  can  be  made 
to  produce  revenues  fiom  this  use  far  in  excess  of  the 
cost  of  development  and  greater  than  would  be  possible 
from  any  other  use  of  the  land.  These  lands  are  de- 
finitely nonagricultural  in  character  and  have  no  value 
for  industrial  uses:  they  should  be  acquired  and  de- 
veloped by  Federal,  State,  or  municipal  agencies  for 
wildlife  use.     As  new  land  is  pureliased,  the  various 


types  of  work  required  to  condition  it  for  wildlife  can 
be  expanded. 

Participation  of  Public  Agencies 

111  i)lanning  the  wildlife  public  works  px'ogram  con- 
sideration should  be  given  to  how  the  Federal,  State, 
and  local  agencies  may  participate  through  contribu- 
tions of  professional  services,  material,  labor,  and 
funds.  These  contributions  may  var}'  from  place  to 
place,  but  they  should  be  agreed  upon  well  in  advance 
of  actual  operations.  Any  estimates  of  required  legis- 
lation, surveys,  purchases,  and  appropriations  will  de- 
pend upon  and  must  be  correlated  with  data  resulting 
from  a  study  of  the  degree  and  type  of  participation 
which  may  be  expected  from  the  various  agencies. 

The  Fish  and  Wildlife  Service  is  the  agency  of  the 
Federal  (Tdvernment  primarily  responsible  for  the  pro- 
tection of  the  Nation's  wildlife  resources.  In  this  ca- 
pacity it  studies  all  forms  of  vertebrate  wildlife;  sur- 
vej's  the  major  biological  regions  of  North  America; 
studies  wildlife  food  habits:  makes  observations  on  the 
distribution  and  migration  of  birds ;  carries  on  propaga- 
tion experiments  with  fur  and  game  species:  and  in- 
vestigates wildlife  diseases.  It  acquires  and  maintains 
national  wildlife  refuges,  and  administers  the  wildlife 
conservation  laws.  The  fisheries  work  of  the  Service 
comprises  the  propagation,  salvaging,  and  distribution 
of  food  fishes  to  suitable  watei's;  inquiry  into  causes  of 
fluctuations  in  abundance  of  food  fishes  in  coastal  and 
inland  waters;  study  of  fisheries  methods  and  of  utiliza- 
tion of  fishery  products;  collection  and  compilation  of 
statistics  of  the  fisheries ;  administration  of  the  fisheries 
of  Alaska  :  administration  of  the  Black  Bass  and  Whal- 
ing Treaty  Acts,  and  the  Act  Authorizing  Fishery  Co- 
operatives ;  conduct  of  a  market  news  service ;  and  co- 
operation with  other  ageticies  in  fishery  programs. 

Wildlife  is  one  of  the  resources  for  whose  manage- 
ment the  Forest  Service  is  responsible  in  national  for- 
ests, which  ai'e  located  in  40  States,  and  in  Alaska,  and 
Puerto  Rico.  The  National  Park  Service  is  responsible 
for  protection  of  all  forms  of  wildlife  in  the  parks  and 
monuments  under  its  jurisdiction  in  41  States,  Alaska, 
and  the  Hawaiian  Islands.  The  Soil  Conservation 
Service  incorporates  wildlife  management  practices  on 
Federal  lands  under  its  jurisdiction,  and  on  lands 
within  the  conservation  districts  and  soil  conserva- 
tion demonstration  areas.  Much  of  the  work  per- 
formed by  the  Civilian  Conservation  Corps  benefits 
wildlife.  Twentj'-eight  of  the  reservoirs  in  Federal  rec- 
lamaliDU  jjrojects  ]\ave  been  designated  by  Executive 
Order  as  national  wildlife  refuges.  The  Office  of  Indian 
Affairs  has  set  aside  roadless  areas  and  wilderness  areas 
covering  several  million  acres  to  provide  an  enviromnent 
favorable  to  wildlife.    Attention  is  given  to  wildlife  on 
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the  millions  of  acres  administered  by  the  Grazing  Serv- 
ice in  its  grazing  districts.  The  AAA  program  of  shift- 
ing from  soil-depleting  crops  to  legumes  and  grass  is 
beneficial  to  wildlife.  Reservoirs,  resulting  from  basin 
developments  such  as  that  of  the  TVA,  and  numerous 
Corps  of  Engineers  flood-control  projects,  frequently 
provide  improved  conditions  for  fish  production  and 
migratory  waterfowl. 

In  most  of  the  States,  the  State  fish  and  game  depart- 
ments are  responsible  for  developing  and  administer- 
ing the  wildlife  resources,  and  for  regulating  the  take 
of  wildlife  surpluses.  County  agents  advise  on  agricul- 
ture practices  which  may  benefit  wildlife.  Supervisors 
of  soil  conservation  districts,  boards  of  county  commis- 
sioners, and  county  land-use  planning  committees, 
which  are  now  responsible  for  much  of  the  local  land- 
use  planning  on  agricultural  lands,  are  giving  attention 
to  wildlife  problems. 

Program  of  Public  Works 

The  development  of  the  wildlife  habitat  requires 
many  types  of  public  works  projects.  Chief  among 
these  are  the  following,  arranged  in  approximate  order 
of  economic  importance,  based  upon  values  as  outlined 
in  the  section  on  criteria.  This  work  may  be  done  on 
either  public  or  private  lands. 

Construction  and  Development  of  Lakes,  Ponds, 
Reservoirs,  and  Watering  Facilities 

This  work  includes  construction  of  dams  and  other 
water-control  structures,  fencing  of  pond  or  lake  en- 
virons, and  planting  of  proper  vegetation  where  re- 
quired. Such  water  facilities  would  be  developed  for 
production  of  waterfowl,  food  fishes,  fur,  big  game, 
and  upland  game. 

1.  Production  of  waterfoiDl.—Ma.v&\\  areas,  not  to 
exceed  3  feet  in  depth,  are  required.  Sufficient  water 
supplies  are  necessary  to  maintain  a  nearly  constant 
water  level  in  the  marsh  for  food  production.  Par- 
ticularly in  the  West,  where  seasonal  evaporation  is 
great,  this  will  require  an  adequate  reserve  supply  of 
water.  Marshes  must  be  fenced  to  protect  adjacent 
nuirgiiaal  areas  against  erosion  and  overuse  by  stock 
and  to  protect  the  marginal  food  supply  and  the  nest- 
ing and  rearing  areas.  Unless  erosion  is  controlled, 
the  resulting  turbidity  of  the  water  will  retard  the 
growth  of  or  eliminate  aquatic  plants.  Whenever  pos- 
sible, fencing  should  include  a  marginal  strip  surround- 
ing the  marsh  for  nesting  purposes. 

2.  Production  of  food  or  game  fish. — This  program 
is  important  especially  in  regions  of  low  income  and 
where  himian  diet  deficiencies  have  been  demonstrated. 
Marsh  pond  or  shallow  bay  areas,  with  a  depth  not  to 
exceed  3  feet,  are  required  for  fish  spawning  and  rear- 


ing areas.  These  shallow  waters  will  provide  suitable 
feeding  areas  if  turbidity  of  the  water  is  prevented  by 
proper  erosion-control  measures  on  the  banks  and  head- 
waters. The  installation  of  screens,  fishways,  or  other 
devices  is  needed  to  prevent  loss  of  fish  in  irrigation 
diversions  and  to  enable  fish  to  pass  over  obstructions 
in  streams. 

3.  Production  of  fur. — The  annual  harvest  of  skimks, 
weasels,  opposums,  rabbits,  muskrats,  minks,  foxes,  and 
beavers  amounts  to  millions  of  dollars.  All  are  bene- 
fited by  increased  water  facilities  producing  an  increased 
food  supply.  As  a  general  rule,  conditions  suitable 
for  the  maximum  production,  feeding,  and  rearing  of 
waterfowl  ai'e  also  ideal  for  fur  animals.  Muskrats 
and  mink  require  shallow  marsh  areas.  When  kept 
within  the  proper  balance,  so  that  excessive  damage 
does  not  occur  to  earthen  water-control  structures  or 
to  vegetative  stands,  muskrats  prove  beneficial  in  water- 
fowl production  by  the  creation  of  open-water  pools 
and  by  the  provision  of  mounds  for  nesting  sites. 

4.  Production  of  big-game  and  upland  game. — The 
development  of  ponds  or  tanks  serves  to  increase  the 
population  of  mountain  sheep,  deer,  antelope,  turkey, 
sage  grouse,  quail,  and  doves.  Such  development,  while 
of  great  benefit  in  all  parts  of  the  country,  is  par- 
ticularly important  on  grazing  lands  of  the  West. 
The  proper  distribution  of  these  tanks  results  in  better 
utilization  of  forage  and  decreases  predation.  It  fre- 
quently provides  a  range  where  none  could  otherwise 
be  utilized  on  account  of  lack  of  water.  Tanks  at 
higher  elevations  are  of  great  use  to  big-game  species. 
Those  in  the  valleys  also  benefit  stock.  Wlien  a  tank 
is  used  by  stock,  fencing  of  water  lanes  often  is  neces- 
sary to  safeguard  the  tank  and  protect  the  animals. 

Refuge  Development 

The  Federal  Government's  responsibility  for  protect- 
ing certain  forms  of  wildlife  now  rare  or  threatened 
with  extinction  requires  the  selection  of  refuge  areas 
where  greatest  protection  will  be  afforded. 

Extensive  marsh  areas,  in  units  of  50,000  acres  or 
more,  are  needed  in  the  South  as  refuges  for  waterfowl 
wintering  grounds.  Smaller  resting  and  feeding  ref- 
uges should  be  provided  along  the  four  principal  mi- 
gration routes — the  Atlantic,  Mississippi,  Central,  and 
Pacific  flyways.  Larger  marsh  areas  or  combinations 
of  several  smaller  marshes,  closely  grouped  for  admin- 
istrative purposes,  are  required  in  the  Northern  nesting 
zone. 

Public  works  projects  for  development  of  wildlife 
refuges  offer  excellent  uses  for  manpower  in  regions 
frequently  lacking  in  other  work  progi'ams,  and  include 
construction  of  water  control  structures ;  restoration  of 
nesting  areas  by  planting  desirable  food  plants;  pro- 
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viding  supplementary  food  patches  and  shelters; 
fencing  and  posting  to  protect  against  misuse;  con- 
struction of  trails  and  roads  for  purposes  of  mainte- 
nance, patrol,  and  fire  protection;  erection  of  fire 
observation  towers;  and  buildings  for  satisfactory 
administration  of  these  areas. 

Stream  and  Streambank  Development 

This  includes  fencing  and,  in  some  cases,  planting 
of  streambaiiks,  both  to  provide  wildlife  habitats  and 
to  prevent  streambank  erosion.  Where  pollution  and 
siltation  are  not  factors,  additional  work  benefiting 
wildlife  is  possible,  such  as  building  of  pools,  use  of  log 
and  rock  deflectors  and  dams  for  fish  production; 
planting  of  willows  and  poplars  to  provide  for  subse- 
quent beaver  placement  in  appropriate  localities;  in- 
creased cover  for  fur  animals;  and  planting  of  broad- 
leaved  trees  to  provide  shade  over  pools  to  maintain 
lower  temperatures,  particularly  in  trout  streams. 

Sewage  and  Industrial  Waste  Disposal 

Federal  funds  already  have  been  extensively  provided 
for  the  construction  of  pollution-control  and  abatement 
devices.  This  problem  has  become  so  acute,  especially 
in  the  present  emergency,  that  public  works  projects 
of  this  tj'pe  command  a  very  high  priority.  These  proj- 
ects are  highly  important  to  wildlife  conservation.  In 
evaluating  projects  for  construction  of  plants  for  the 
treating  of  raw  sewage,  for  example,  the  danger  to 
health  and  the  loss  of  municipal  water  supplies,  as 
well  as  the  loss  of  a  valuable  fishery  resource  must 
therefore  be  considered.  The  sealing  of  abandoned  coal 
mines  is  another  important  protective  measure  against 
destruction  of  fish  through  the  polluting  of  streams  by 
waste  acids.  Still  another  is  construction  of  devices 
for  controlling  industrial  pollution.  Pending  the  en- 
actment of  curative  legislation,  this  problem,  because 
in  most  instances  it  involves  private  industry,  is  most 
difficult  of  solution. 

Restoration  of  stream  bottoms  by  removal  of  accumu- 
lations of  sawdust,  pulp,  or  other  materials  that  inliibit 
the  growth  of  bottom  food  organisms,  is  vitally  neces- 
sary for  fish  production. 

Management  of  Salt  Water 

And  Fresh  Water  Commercial  Fisheries 

Important  investigations,  in  many  instances  equally 
applicable  to  salt  or  fresh  water  fisheries,  can  be  facil- 
itated by  public  works  projects  to  provide  boats,  equip- 
ment, and  manpower.  Projects  for  the  alteration  of 
boats  already  under  construction,  or  the  transformation 
of  boats  not  needed  after  the  present  emergency,  will 
provide  employment  for  some  of  the  workers  in  an 
industry  that  at  present  is  expanded  far  beyond  normal. 


Oyster  Culture  and  Oyster  Farming 

Large  numbers  of  men  can  be  used  profitably  to  pre- 
serve and  encourage  the  growth  of  the  valuable  oyster 
resource.  Their  work  would  consist  of  improving  the 
yield  of  natural  oyster  bottoms  by  improving  the  na- 
ture of  the  bottoms,  by  thinning  and  uniformly  dis- 
tributing the  clutch,  and  by  introducing  better  methods 
of  collecting  spat;  applying  scientific  methods  of  con- 
trolling starfish  and  other  oyster  pests;  and  developing 
coastal  areas  for  seeding  as  oyster  farms  on  a  commer- 
cial scale.  Some  measure  of  local  participation  prob- 
ably will  be  required  in  oyster  farm  development  since 
this  work,  designed  to  benefit  State-owned  waters,  will 
provide  improved  fishing  for  private  industry. 

Forest  Development 

Eeforestation  and  other  land  management  measures 
to  favor  forest  production  are  important  in  producing 
new  wildlife  habitats.  Forest  development  work  in- 
cludes cuttings  designed  to  provide  openings  suitable  for 
the  production  of  deer  browse.  Plantings  for  deer  food 
can  also  be  made  in  old  orchards,  along  old  log  roads, 
fire  trails,  and  other  habitats  suitable  for  forest  wildlife. 
This  activity  should  be  restricted  principally  to  public 
forest  land  and  must  be  in  accord  with  sound  silvi- 
cultural  practices. 

Range  Management 

Inclusion  of  developments  to  benefit  wildlife  in  a 
range  program  frequently  offers  opportunities  to  ex- 
pand public  works  projects.  The  principal  require- 
ments for  big  game  and  upland  game  are  similar  to  those 
for  domestic  livestock  and  developments  for  livestock 
also  benefit  both  the  range  and  the  wildlife  dependent 
upon  it  by  securing  a  better  distribution  of  grazing 
pressure. 

Research 

A  public  works  program  need  not  involve  any  exten- 
sive or  long-time  research  work.  Ordinarily,  specially 
trained  personnel  and  sufficient  funds  to  cover  several 
years  are  required  in  a  research  program.  Where  the 
fundamental  purpose  of  a  program  is  to  provide  em- 
ployment in  an  emergency  period,  time  and  lack  of 
trained  men  may  seriously  handicap  research. 

The  enactment  of  laws  protecting  wildlife  has,  how- 
ever, imposed  a  responsibility  for  research  on  which  to 
base  the  management  of  the  wildlife  resource. 

The  wildlife  research  program  being  carried  on  by 
the  various  State  and  Federal  agencies  is  furnishing  a 
vast  amount  of  information.  Until  recently,  most  of  the 
studies  were  conducted  on  public  lands.  A  research 
program  for  obtaining  information  of  general  applica- 
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tion  must  take  into  account  privately  owned  land,  as 
well. 

Continuing  programs  of  biological  and  statistical  re- 
search form  the  basis  of  proper  management  of  commer- 
cially utilized  wildlife  and  fishery  resources.  Types  of 
research  for  which  there  is  an  urgent  need  to  facilitate 
the  fullest  scope  of  post-war  public  works  projects  will 
include  the  following: 

1.  Forest-range  wildlife  management  studies  on 
carrying  capacities,  possible  competition  between  live- 
stock and  wildlife  species,  effect  of  disease,  and  effect 
of  predators. 

2.  The  management  of  fur  animals  in  the  wild,  in- 
cluding the  securing  of  informtion  on  primeness,  as  a 
basis  for  uniform  laws  permitting  harvest  of  highest 
economic  return;  the  relationship  of  land  use  for  fur 
animals  to  other  types  of  land  use ;  the  relationship  of 
fur  animal  management  to  waterfowl  management,  par- 
ticularly on  the  Gulf  coast  where  competition  for  win- 
ter food  supplies  is  important ;  and  the  establishment  of 
management  areas  for  special  studies. 

3.  Investigations  of  the  best  methods  for  control  of 
species  harmful  to  the  Nation's  food  supply,  including 
predatory  animals,  rodents,  and  destructive  birds. 

4.  Studies  to  determine  relationship  between  insect 
pests  and  wildlife  populations. 

5.  Studies  of  the  ecology  and  management  of  marsh 
areas,  to  determine  the  best  and  most  economical  meth- 
ods of  restoring  marsh  conditions  for  maximum  pro- 
duction of  wildlife  species. 

6.  Studies  of  experimental  fishing  gear  to  promote 
efficiency  of  capture;  studies  of  methods  of  handling 
and  processing  of  fish  to  prevent  waste  through  spoil- 
age ;  and  studies  of  diseases  and  predators  of  commer- 
cially valuable  species. 

7.  Studies  of  oyster  culture,  including  life  history, 
population,  and  migrational  studies;  and  surveys  of 
spawning,  nursery,  and  feeding  grounds. 

8.  Food  fishery  investigations  to  develop  and  recom- 
mend protective,  prohibitory,  and  precautionary  meas- 


ures for  the  preservation  and  rehabilitation  of  aquatic 
biological  I'esources. 

9.  Studies  to  determine  feasible  methods  of  produc- 
ing food  fish  in  small  agricultural  ponds. 

Education  in  Wildlife  Requirements 
and  Sound  Management  Technique 

Facilities  for  transmitting  the  results  of  wildlife  re- 
search from  those  conducting  it  to  the  individuals  for 
whom  it  is  intended  are  inadequate.  The  extension- 
service  plan  used  so  successfully  by  the  Department  of 
Agriculture  and  by  the  State  agricultural  colleges  to 
make  known  to  farmers  the  facts  and  methods  developed 
through  research  and  experimentation  has  amply  dem- 
onstrated its  value.  Wildlife  management  methods 
that  have  been  found  to  be  essential  to  sound  land-use 
practices  are  being  incorporated  into  land-use  plans  by 
the  extension  services,  as  well  as  by  many  other  State 
and  Federal  agencies.  The  dissemination  of  informa- 
tion concerning  these  management  methods  to  the  pri- 
vate landowner  is  one  of  greatest  needs  in  wildlife  con- 
servation at  the  present  time.  Its  importance  may  be 
better  undei'stood  when  it  is  realized  that  80  percent  of 
the  Nation's  crop  of  game  birds  and  fur-bearers  is 
produced  upon  privately  owned  lands. 

Priorities 

AMiile  the  items  in  the  program  of  work  enumerated 
above  are  presented  in  the  approximate  order  of  eco- 
nomic importance,  these  priorities  are  conditioned  by 
the  objectives  of  the  agency  administering  the  works 
program.  For  example,  to  a  State  conservation  depart- 
ment responsible  for  an  important  fishery  resource, 
projects  improving  fishery  conditions  probably  would 
be  more  important  than  those  dealing  with  fur  manage- 
ment. Conversely,  to  the  Federal  Fish  and  Wildlife 
Service  the  establishment,  restoration,  and  development 
of  wildlife  refuges  is  one  of  the  most  effective  means 
of  fulfilling  its  responsibility  in  protecting  migratory 
waterfowl  and  other  wildlife. 


3.    BENEFITS    AND    COSTS 


Benefits 

The  benefits  accruing  to  the  public  as  a  result  of  wild- 
life conservation  work,  although  possible  to  measure  in 
part  in  financial  terms,  are  for  the  most  part  intangible. 

It  is  not  diificult  to  measure  costs  and  benefits  in- 
volved, for  example,  in  the  production  of  fish  in  lakes 
and  ponds,  or  in  the  harvest  of  fur.  On  the  otlier  hand, 
such  measui'ement  cannot  be  applied  to  work  designed 
to  save  a  wild  species  from  extinction,  although  no  one 
denies  the  public  desire  and  responsibility  for  this  type 
of  activity. 

Similarly  the  justification  for  other  wildlife  conser- 
vation projects  cannot  be  measured  in  monetary  terms, 
but  is  adequately  demonstrated  by  the  powers  of  such 
projects  to  attract  visitors.  For  example,  upwards  of 
300,000  persons  frequent  one  of  the  larger  refuges  in 
Oklahoma  each  year  for  the  primary  objective  of  ob- 
serving buffalo,  elk,  deer,  and  other  game  animals  and, 
incidentally,  to  use  for  picnicking  and  recreation  the 
lakes  and  ponds  developed  to  provide  water  for  wild- 
life. 

Generally  speaking,  while  the  economic  benefits  to 
be  derived  from  wildlife  projects  may  be  of  secondary 
considei'ation,  the  social  benefits  are  likely  to  be  of 
the  utmost  importance.  Wildlife  and  recreation  proj- 
ects are  extremely  important  from  the  standpoint  of 
leisure  and  vacation  requirements  of  the  people. 

Benefits  to  be  derived  from  wildlife  conservation  and 
development  work  may  be  classified  into  two  general 
categories — economic  and  social. 

Economic  Benefits 

Direct  economic  returns  greater  than  costs  have  been 
clearly  demonstrated  where  fish  are  produced  in  ponds, 
and  to  a  lesser  extent  in  streams.  Generally  speaking, 
more  pounds  of  meat  can  be  produced  per  acre  of  pond 
water  than  per  acre  of  pasture.  The  economic  value  of 
the  commercial  fish  and  shellfish  resources  and  their 
indispensable  role  in  the  food  economy  of  the  Nation 
are  measurable.  For  some  species  that  provide  a  large 
annual  catch  no  financial  outlay,  other  than  for  bio- 
logical and  statistical  research  and  for  law  enforce- 
ment, is  necessary.  Direct  returns  can  also  be  shown 
in  connection  with  the  production  of  fur  animals  in  the 
wild,  provided  management  measures  employed  are  not 
overintensive.  Similarly,  profits  can  be  shown  from 
the  sale  of  hunting  and  fishing  privileges  through 
licenses,  on  certain  types  of  land  and  water,  provided 


management  practices  are  adjusted  closely  to  abun- 
dance, so  that  the  greatest  possible  annual  take  consist- 
ent with  the  abundance  and  maintenance  of  the  various 
species  is  permitted. 

The  indirect  values  of  wildlife  production  are  more 
difficult  to  measure.  The  stimulation  of  business 
through  the  twin  activities  of  hunting  and  fishing  runs 
financially  into  hundreds  of  millions  of  dollars. 

Fisheries  Products 

The  aquatic  food  resources  of  the  Nation  are  of 
great  economic  importance.  From  the  nearby  off-shore 
banks,  from  the  coastal  marine  waters  and  estuaries, 
from  the  Great  Lakes,  and  from  the  major  river  sys- 
tems, there  are  produced  annually  4,000,000,000  pounds 
of  fishery  products  worth  $90,000,000  to  the  original 
producers.  This  supports  a  commercial  industry  which, 
including  investments  in  fishing  equipment  and  also 
in  the  independent  industries,  is  valued  at  $1,000,000,- 
000.  Approximately  250,000  persons  are  dependent  on 
this  industry,  located  not  alone  along  the  coastal  waters 
but  on  inland  waterways  as  well. 

Fishery  products  provide  an  economical  source  of 
proteins  and  minerals  of  high  dietary  value.  They  also 
yield  vitamins  in  concentrated  form  and  thus  are  es- 
sential to  a  well-balanced  healthful  diet.  In  addition 
to  the  food  supply,  the  fisheries  yield  great  quantities 
of  fats  and  oils,  fertilizers,  and  several  score  other  prod- 
ucts valuable  to  the  arts  and  industries. 

The  value  and  utility  of  managed  fish  ponds  have 
been  well  established.  Farm  fish  ponds  stocked  with 
suitable  varieties  of  fish  and  fertilized  much  the  same 
as  field  crops  are  fertilized,  have  produced  400  pounds 
or  more  of  edible  fish  per  acre  per  year. 

Fur  Resources 

The  annual  catch  of  fur  animals  in  the  United 
States  is  estimated  to  be  about  $40,000,000  to  $45,000,000 
and  the  retail  sale  of  fur  products  reaches  approxi- 
mately $275,000,000  annually.  Fur  is  an  important 
commercial  commodity,  and  more  of  it  is  consumed  in 
the  United  States  than  in  any  other  country  in  the 
world.  It  is  estimated  that  there  are  40.000,000  fur 
animals  in  this  country  and  that  the  annual  take  in  the 
wild  is  about  8,000,000  animals.  Probably  in  no  field  of 
wildlife  management  is  the  harvest  of  surpluses  done 
so  completely  by  the  individual  landowner  as  in  the 
harvest  of  fur  animals. 
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Recreational  Values 

In  our  coastal  and  interior  waters,  angling,  which 
is  engaged  in  by  upwards  of  12,000,000  persons,  is  a  most 
important  form  of  outdoor  recreation.  Although  no 
licenses  are  required  for  angling  in  vast  areas  of  the 
coastal  waters  and  in  the  Great  Lakes,  the  sale  of  nearly 
8.000,000  fishing  licenses  or  combination  hunting-fishing 
licenses  brought  a  return  of  over  $10,800,000  to  the 
States  in  1939.  The  economic  values  of  sport  fishing  are 
difficult  to  assess  with  certainty,  but  they  are  very  large 
and  their  value  in  promoting  the  health,  welfare  and 
morale  of  our  people  is  beyond  estimation.  Many  thou- 
sands of  people  rely  on  angling  to  provide  a  substantial 
portion  of  their  food  supply.  To  this  segment  of  the 
poijulation  recreational  values  of  fishing  are  secondary, 
but  still  extremely  important. 

Sportsmen  paid  almost  $13,000,000  for  more  than 
7,600,000  hunting  licenses  or  combination  hunting-fish- 
ing or  hunting-trapping  licenses  in  1939,  the  latest 
year  for  which  figures  are  available.  Expenditures  of 
hunters  for  license  fees  and  for  transportation,  board, 
etc.,  estimated  conservatively  at  $25  per  man,  have 
totaled  nearly  $200,000,000  in  some  years. 

Xo  satisfactory  yardstick  has  been  devised  to  measure 
the  economic  importance  derived  from  nature  study  or 
the  satisfaction  gained  by  people  in  conserving  wildlife 
except  that  based  upon  the  money  expended  enjoying 
these  activities.  No  figures  are  available  as  to  the 
amount  of  money  spent  for  cameras  and  film  for  wild- 
life photographs,  or  by  the  tourists  who  seek  out  places 
where  they  can  simply  watch  the  wildlife.  It  is  known 
that  these  values  do  exist  and  that  any  estimates  prob- 
ably would  be  in  terms  of  millions  of  dollars. 

Water  Conservation 

The  constantly  decreasing  area  of  inland  waters  has 
had  a  marked  effect,  not  only  on  wildlife,  but  upon  the 
many  branches  of  agriculture,  and  upon  municipal  and 
local  water  supplies.  The  restoration  of  former  water 
areas,  together  with  new  impoundments  constructed 
primarily  for  wildlife  benefits  exert  a  pronounced  effect 
in  reestablishing  local  ground  waters. 

Control  of  Erosion 

At  no  other  time  has  the  need  for  the  conservation  of 
our  natural  resources  been  as  apparent  or  as  clearly 
recognized  as  it  is  at  present.  The  wasteful  destruction 
of  the  basic  resource,  the  soil,  has  proceeded  at  an  ever- 
increasing  rate  within  recent  years.  Much  of  the  orig- 
inal vegetation  of  the  country  has  been  removed,  and 
as  a  consequence,  not  only  has  soil  become  increasingly 
subject  to  erosion,  but  wildlife,  being  dependent  on 


vegetation  for  existence,  has  also  become  severely 
depleted. 

The  same  forces  that  cause  soil  losses  have  destroyed 
wildlife  habitats.  The  removal  of  the  vegetative  cover 
has  permitted  washing  away  of  topsoil,  and  this  in  turn 
has  prevented  the  return  of  vegetation  and  the  conse- 
quent restoration  of  wildlife.  It  is  only  natural,  there- 
fore, that  revegetation  should  be  relied  upon  to  conserve 
soil,  and  since  the  same  vegetation  can  be  made  to  pro- 
vide more  wildlife  habitats,  it  is  possible  to  conserve 
two  resources  with  one  operation. 

A  program  designed  to  control  soil  erosion  on  the 
headwaters  of  many  of  the  rivers  is  a  first  essential  to 
restoring  the  capacity  of  these  waters  to  produce  fish 
and  wildlife.  Soil  conservation  and  restoration  are 
basic  needs  on  many  areas  and  must  be  met  before  a 
biological  restoration  program  will  have  any  chance  to 
succeed. 

Benefits  of  Insect,  Rodent,  and  Predator  Control 

An  indirect  value  which  cannot  yet  be  accurately 
measured  is  that  resulting  from  the  destruction  and 
suppression  of  various  pests  by  wildlife.  This  includes 
the  useful  work  of  a  great  host  of  insect-eating  birds 
valuable  because  of  their  continued  repressive  action 
on  insect  pest  populations.  It  includes  the  useful  serv- 
ices of  hawks  and  owls  that  destroy  rodents,  the  activi- 
ties of  some  carnivorous  and  insectivorous  mammals, 
and  the  work  of  fish  that  feed  upon  larvae  of  undesir- 
able pests,  including  carriers  of  human  disease. 

The  size  of  the  problem  of  controlling  injurious  field 
rodents  and  rabbits,  especially  ground  squirrels,  prairie 
dogs,  jjocket  gophers,  kangaroo  rats,  and  jack  rabbits 
can  be  appreciated  when  one  contemplates  the  vastness 
of  the  territory  over  which  these  animals  range.  They 
are  found,  for  example,  in  nearly  all  parts  of  the  11 
western  range  States  which  have  an  area  of  761  million 
acres. 

The  problem  of  controlling  rodents  is  not  confined 
entirely  to  the  West.  The  estimated  annual  loss  from 
house  rats  is  $189,000,000.  Most  control  operations  are 
carried  out  through  cooperative  arrangements  whereby 
the  States,  counties,  livestock  associations,  and  farm 
associations  supply  approximately  75  percent  of  the 
funds. 

Insofar  as  the  predatory  animal  work  is  concerned, 
the  major  efforts  of  the  Government  have  been  directed 
against  one  species — the  coyote. 

Social  Benefits 

The  social  values  are  the  most  intangible  of  all  wild- 
life values,  yet  they  have  been,  in  the  long  run,  the 
most  impelling.    The  simple  fact  is  that  people  enjoy 
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seeing  wild  creatures.  Thej'  are  willing  to  pay  for  the 
privilege,  provided  the  costs  are  within  reason. 

Aesthetic  values  attach  to  songbirds,  to  wildfowl, 
to  rare  and  vanishing  species,  to  big-game  animals,  to 
carnivores  such  as  mountain  lions  and  bears,  and  to 
many  other  types  that  may  also  have  considerable 
economic  value.  There  is  no  doubt  that  the  preserva- 
tion of  species  near  extinction  or  liable  to  disappear 
if  not  protected,  is  a  responsibility  of  Government. 
There  is  no  other  body  capable  of  assuming  such  a 
charge,  a  fact  which  has  been  clearly  recognized  by  the 
governments  of  all  civilized  nations. 

Recognition  of  the  value  of  big-game  animals  to  the 
Nation  has  resulted  in  the  establishment  of  national 
preserves  and  ranges  for  the  perpetuation  of  distinc- 
tive North  American  forms.  But  for  the  protection 
aiforded  by  these  preserves,  by  the  national  parks,  and 
by  State  refuges  established  for  similar  purposes,  sev- 
eral species  of  big  game  that  in  j^ears  past  inhabited  in 
countless  numbers  the  Great  Plains  and  other  regions, 
would  have  become  extinct. 


Costs 

For  the  most  part,  the  cost  of  wildlife  conservation 
development  will  vary  in  accordance  with  the  scope 
of  the  program,  being  relatively  low  on  private  agri- 
cultural lands,  where  such  development  is  secondary, 
and  probably  highest  on  Federal  lands  to  be  developed 
for  wildlife  refuges.  The  Nation-wide  requirements 
of  wildlife  refuges  already  have  been  set  forth  '  by  tlie 
Fish  and  Wildlife  Service  and  the  Forest  Service. 

To  summarize,  it  has  been  demonstrated  on  existing 
wildlife  conservation  areas  that  for  the  biological, 
social,  and  economic  reasons  outlined  above  it  is  gen- 
erally advantageous  to  the  public  welfare  to  increase 
wildlife  iDopulations.  Since  the  public  interest  and 
responsibility  is  more  clear  in  certain  cases  than  in 
others,  certain  criteria  to  evaluate  types  of  public  works 
for  wildlife  conservation  and  development  are  required 
in  order  that  funds  may  be  expended  most  effectively 
to  meet  this  responsibility. 


>  Planning  for  Wildlife  in  Uie  United  States,  Part  IX,  Report  of  the 
Land  Planning  Committee,  National  Resources  Planning  Board,  1935, 


4.   EVALUATION    FACTORS    AND    CRITERIA 


Conformity  With  General  Plans 

Projects  must  be  appraised  in  terms  of  a  project's 
conformity  with  local,  State,  and  regional  development 
plans,  and  of  its  part  in  a  national  program  of  wildlife 
conservation  and  development. 

Criteria  for  judgment  of  work  priority  should  be 
based  upon  a  number  of  points.  Determinations  should 
be  made  primarily  on  the  basis  of  wildlife  distribution, 
by  benefiting  species  within  their  normal  range  and 
habitat.  Proper  wildlife  management  incorJ)orates  the 
best  land-use  practices  and  generally  any  land-use  pub- 
lic works  project,  with  only  slight  modifications,  will 
result  in  increased  benefits  through  the  production  of 
wildlife  surpluses.  Therefore,  additional  considera- 
tion should  be  given  projects  that  include  development 
for  wildlife.  Due  to  the  public  privileges,  through 
licenses,  of  harvesting  surplus  wildlife,  consideration 
should  be  given  to  work  proposed  for  publicly  owned 
or  controlled  areas,  such  as  Federal  and  State  refuges 
and  sanctuaries,  or  wildlife  restoration  projects  on 
which  development  is  necessary  to  make  the  lands  pro- 
duce and  maintain  maximum  wildlife  populations.  Of 
high  priority  are  projects  designed  to  produce  food 
or  supplementary  income  for  families  with  low  incomes 
in  areas  where  living  conditions  are  generally  poor  and 
Avhere  wildlife  work  can  be  undertaken  parth'  to  allevi- 
ate such  conditions. 

Projects  designed  to  save  wildlife  species  from  ex- 
tinction should  also  be  given  high  priority.  These 
should  be  understood  to  include  projects  to  restore  and 
protect  suitable  habitat  for  breeding,  feeding,  and  rear- 
ing the  young.  Public  works  projects  for  the  control 
and  correction  of  pollution  should  receive  high  con- 
sideration because  of  their  benefits  in  improving  water 
supplies,  in  restoring  habitat  for  fish  and  fur  animals 
and  production  of  food  for  migratory  waterfowl,  and 
in  providing  increased  recreational  facilities. 

In  any  wildlife  conservation  program,  proposed  work 
should  be  evaluated  upon  the  basis  of  its  adequacy 
in  preserving  a  seed-stock  and  in  restoring  suitable 
habitat  for  increasing  production.  As  great  considera- 
tion should  be  given  to  programs  which  will  result  in 
wildlife  for  the  benefit  of  people  whose  greatest  sat- 
isfaction results  from  the  presence  of  wild  animals, 
birds,  fishes,  and  all  living  things  in  the  out-of-doors, 
as  to  programs  designed  to  provide  a  harvestable  crop 
with  definite  economic  return.  Any  wildlife  conserva- 
tion project  should  indicate  the  species  or  groups  of 
animals,  birds,  fishes,  or  other  forms  that  are  expected 
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to  be  benefited.  Its  proposed  purpose,  whether  the 
development  of  a  breeding  and  rearing  area,  resting  and 
feeding  grounds,  or  combination  of  these  types  of  areas, 
should  be  stated.  Whether  wildlife  conservation  is  the 
primary  or  secondary  purpose  of  the  project  and  the 
type  of  use  anticipated  for  the  area  (refuge,  public 
recreation  area,  or  public  hunting  area)  should  be  in- 
dicated. 

The  Cost-Benefit  Ratio 

For  the  most  part  the  evaluation  of  wildlife  con- 
servation projects  must  deal  with  intangible  benefits 
such  as  recreational  use.  hunting  and  fishing,  or  the 
sport  of  observing  wildlife  in  the  out-of-doors.  How- 
ever, on  most  projects  direct  benefits  in  the  form  of 
harvestable  products  of  fish  and  fur  animals  are  meas- 
urable and  in  many  cases  are  sufficient  themselves  to 
justify  the  cost. 

These  benefits,  whether  computable  as  direct  eco- 
nomic returns,  or  less  tangible,  may  be  counted  as 
additional  benefits  from  projects  for  which  wildlife 
conservation  may  serve  as  a  secondary  purpose. 

Justification  for  some  public  works  projects  for  wild- 
life conservation  lies  largely  in  the  increased  efficiency 
which  results  from  such  projects  in  the  program  of  the 
Federal  Government  to  protect  migratory  birds;  a 
responsibility  imposed  by  treaty  between  the  United 
States  and  Great  Britain. 

Financing 

]\Iost  of  the  Nation's  fishery  resources  are  public 
j)roperty,  and  both  fish  and  game  usually  are  so  con- 
sidered until  taken ;  therefore  a  high  degree  of  public 
participation  in  their  preservation  and  development  is 
justified.  Since  birds  and  many  varieties  of  fish  mi- 
grate over  vast  areas,  crossing  many  State  lines,  the 
responsibility  of  the  Federal  Government  in  financing 
public-works  projects  for  these  types  of  wildlife  is 
relatively  heavy. 

The  Federal  Government  should  pay  the  costs  of 
developing  refuges  on  Federal  land,  and  the  costs  of 
stream-bank  and  stream-bottom  improvement  along 
navigable  streams.  The  States  should  pay  the  cost  of 
development  of  wildlife  areas  on  State  lands,  but  when 
such  areas  are  used  in  part  by  the  general  public  for 
hunting,  the  harvesting  of  fur,  or  other  purposes,  some 
Federal  contribution  is  justified.  Federal  expenditures 
on  State  lands,  however,  should  be  conditioned  on  com- 
pliance  with   existing   Federal   requirements   as   pre- 
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scribed  in  the  Federal  Aid  to  Wildlife  Restoration 
Act  (50  Stat.  No.  917).  Under  this  Act.  tlie  Federal 
Government  and  the  States  have  initiated  a  limited  pro- 
gram of  wildlife  restoration  work  with  a  joint  con- 
tribution of  funds,  75  percent  being  provided  by 
Congress  and  the  remaining  25  percent,  by  the  respec- 
tive States.  Funds  are  obtained  through  a  10-percent 
excise  tax  on  sporting  arms  and  ammunition. 

Timing 

The  lowest  known  point  in  the  number  of  migratory 
waterfowl  Mas  reached  about  1935.  A  long  continued 
decline  in  waterfowl  population  was  caused  by  drain- 
age of  marshes,  increased  efficiency  of  guns,  and  im- 
provement of  roads,  which  permitted  increased  numbers 
of  hunters  to  reach  remaining  hunting  area.s.  Dur- 
ing the  drought  years  of  1934  and  1936,  conditions  on 
the  Great  Plains  were  at  their  worst,  not  alone  for 
migratory  waterfowl,  but  also  for  fur  animals  and  fish. 

The  restoration  of  habitat  suitable  for  wildlife  re- 
quires the  restoration  of  food  and  cover.  In  most 
instances  this  involves  impoundment  of  water  which 
may  require  some  time  before  levels  stabilize.  The 
Federal  program  of  waterfowl  restoration,  begun  in 
1933,  has  now  under  way  projects  on  almost  half  of  the 
7,500,000  acres  determined  as  necessary  to  safeguard 
an  adequate  seed  stock.  Even  with  actual  restoration 
inconnDlete  on  many  areas  the  protection  afforded  birds 
during  nesting,  wintering,  and  migratory  periods  has 
materially  contributed  to  the  estimated  increase  of  this 
valuable  resource  from  a  low  of  25,000,000  birds  in 
1935.  to  70,000,000  birds  in  1940.    However,  the  present 


population  is  hai-dly  more  than  half  of  what  it  was 
in  1900. 

The  timing  of  projects  for  the  preservation  of  re- 
placeable wildlife  i-esources  must  be  on  a  long-time 
basis  and  in  accordance  with  a  continental  plan,  to 
avoid  the  entire  loss  of  .seed  stock.  Within  the  over-all 
program  there  are  many  short-time  projects  necessary 
for  increased  efficiency  of  operation  or  for  speeding  up 
restoration.  These  projects,  such  as  smaller  water  im- 
poundments, will  in  the  aggregate  exert  a  pronounced 
effect  on  the  program  as  a  whole. 

Cooperation  Among  Agencies 

The  points  brought  out  above  should  serve  to  assist 
in  the  evaluation  of  projects  submitted,  not  only  by 
wildlife  agencies,  but  by  other  agencies  in  whose  work 
wildlife  management  plays  a  secondary  role.  A  re- 
view of  the  wildlife  habitat  requirements  on  public- 
works  projects  involving  water  impoundmants  will 
frequently  permit  modification  of  the  original  plans 
to  provide  for  controlled  water  levels,  adequate  water 
supplies,  and  food  and  cover  planting.  Consideration 
of  these  features  may,  at  very  little  increased  cost, 
greatly  add  to  the  value  of  the  projects  themselves  and 
materially  increase  their  value  for  wildlife. 

Project  proposals  of  the  types  described  in  this  state- 
ment should  always  be  examined  in  the  light  of  pos- 
sible modifications  to  add  wildlife  benefits  to  those 
already  expected. 

The  close  cooperation  of  various  Federal,  State,  and 
private  agencies  in  the  wildlife  conservation  program 
will  result  in  important  benefits  to  wildlife  generally. 
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